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APPENDIX H
LABORATORY ANALYTICAL RESULTS REPORTS

(CL5060B/0528N)




(CL5060B/0528N)

APPENDIX H.1

AROMATIC AND HALOGENATED VOLATILE
ORGANIC ANALYSES RESULTS FOR WATER SAMPLES




(CL5060B/0528N)

APPENDIX H.1.a

AROMATIC AND HALOGENATED VOLATILE
ORGANIC ANALYSES RESULTS FOR PTL
JOB NO. 86GW3506 WATER SAMPLES

— -~ ——————




H.l.a.-1

1 prineeion

Princeton Service Center ° [ A
LU.5. Route

6094529050 o teStln
TLX 33-3492 _ : A :
Coe N 4
' [efoerater

\f——v—-GD MNP A r',-v—sf,

- > — - - e\t tdee b o
b\JJ. UO
{WATZZD (301L)

Chioromerthane 2C Micrograzms/iizer 800 Micrograzs/kz
Bromomezhane 10 40
Dichiorodiilucromezhane 3 265G
Viavl Chloride 2 8
Calorcezhane 2 )
Mezhylene Chloride 5 <0G
Trichlorofiuoromezhane 35 auh
1,l-dizhlorcethene I 4c
1,1-dichloroechane 1 40
::aﬁs--.--dichloroe-nene 1 40
Chiorafora 2 L
1,2-dichloroethane 1 40
l..,l-:r~:.-o’ce-"ane 2 2
Ca-:cn Tezrachloride 2 &0

3romodichloromethane 2 O
l.--u§cu‘orou’ooa1e 1 4

craas-1,3-dichloropropene 3 200
Trichlorocechene 2 8C

Didromochloromethane 2 8C
1,1,2~tzichloroethane 5 200
cis-1,3=dichlcropropene 5 200
2-chloroechylvinylether 3 200
Sromofors 10 400
1,1,2,2-%ezrachlorcecthane 10 400
Tezrachlorsethene 2 20
Benzene z 48
Toluene 1 40

Chlorobencene 1 40
Izhylbenzene 1 40
1,3-dichlorobeazene 1 40
1,2-dizhlsrobenzene 1 40
1,4=dichlorobenzene 1 40

NS 2
10w
-~ A—
o 3*<,-.-.>7 4. N




H.l.a.-2

l ( q
"K/ H |
Priaceton Service Center
LU 3. Route t : - ,
509-435 23030 ' L ﬂ H
TLX 34-3492 [ /
PPy ST -
i 1
; 'l fa! /:IC \/7 \errgar
i ; e /
L@E/(VI I TAY

December 2, 1986

FRED C. HART ASSOCIATES JOB #86GW3506
THOD EPA 601/602

w oy N,
Y

Lq
s

(See attached sheet for MDL)

#C04 #005 #0C6 #009 #010
Micrograms/liter
DATT RLN 11/10/86 11/10 11/10 11/10 11/11
Chlorcmezhane ND ND ND ND ND
Sr:zmomezhane ND ND ND ND ND
Dizhloradiiluoromezhane ND ND ND ND ND
Vimvl Chloride ND ND ND ND ND
Cnlaroethane XD ND ND ND ND
Mazhvlene Chloride ND ND ND ND ND
;r:::-c‘o--uorome'hane ND ND ND ND ND
l..-¢icnloroethene ND ND ND ND ND
l..-¢ighloroethane ND ND ND ND ND
trans-.1,2-dichloroethene ND ND ND ND ND
Chlereicsm ND ND ND ND ND
l.l-fichlioroethane ND ND ND ND 11
i.l.l-zrichlorocethane ND ND ND ND 11
Cacbon Tetrachloride ND ND ND ND ND
Zromocichlorometihane ND ND ND ND 3
l,l-dicklcropropane ND \D ND ND ND
trans-l,3-dichloropropene ND ND ND ND ND
Trichloroezhene ND ND ND ND 4
Divromoctloromethane ND ND ND ND ND
1.1.2=-crichloroethane ND ND ND ND ND
cis-_.Z-dichlorapropene ND ND ND ND ND
Z-chleroezhvlvinvlether ND ND ND ND ND
Bromeicrm XD ND ND ND ND
....l.Z-zezrachloroethane ND ND ND ND ND
Tezrachloroethene ND ND ND ND 2
Senzene ND ND ND ND ND
Tsltzene \ ND ND ND ND
Cnlcrobenzene ND ND ND ND ND
Z:ihvldenzene ND ND ND ND ND
_.2=¢ichlorobenzene ND ND ND ND ND
_.l-diznlorchenzene \ND ND ND ND ND
l.--Zizhlorcbenzene D ND ND \ND ND

No = Not Deteczed

/rk




H.l.a.-3

Princeton Service Cuenter —-— gf
U S. Rout: | ﬂA —~¢ T = g
50945 2-9030) z(Eg;:E; ‘{lts( - a5
TLX 34-3492 ==L o

SN’

\elseraiery

Decemt . 1986
FRED C. HART ASSOCIATES Decemper 2, 19

JOB 86GW3506
(See attached sheet for MDL)
METHCD EPA 601/602

#011 #012 #015 TRIP BLANX
Micrograms/liter

DATE RUN 11/11/86 11/11 11/11 11/131

Chlcromezizane ND ND ND ND

5;oy?me:§g§§ ' ND ND ND ND
2;:nfoi?_;:fgorome:nane ND ND ND ND
i}fy- nloride \D \D ND ND
Chocro2thane ND ND ND

<
lw)

Mezayvliane Chlorige ND \ND 3D ND
Trizhlorsiliorome:rzne ND ND ND ND
1,.-dichlorzechene ND N ND ND
L.l=¢.cnhloroethane ND ND ND ND
<rans-l,2~¢izhloroechene D ND ND ND
?hic;ofprt ND ND ND ND
f.--ciczlcroe:hane ND ND ND ND
l,.,i-zrizhloroezhane ND ND ND ND
Casbon Tecrazhlicride \ND ND ND ND
Bromodizhloromethane ND ND ND XD
1.2-~cizhloropropane ND \ND ND ND
Trans-1,3~¢ichloropropene ND ND ND ND
Trichloroezhene ND ND ND XD
Dioromochlorcmechane ND ND ND ND
1,1,2-zrizhloroethane ND ND ND ND
cis-l,3-dizhlorcpropene \ND ND ND ND
Z-chloroethviviavlecher ND ND ND ND
3romoiorm ND ND ND \ND
l.l.2.2-zezrachloroethane ND \ND ND ND
Ee::a::lc:oe:hene \ND ND \D ND
Sernzene ND ND ND ND
-cluene ND ND ND ND
::7:f;oen:ene ND ND ND ND
rchyldenzene ND ND ND ND
1.2-dizhlzrchenzene \ND ND ND ND
-.--C€ich.grodenzene ND ND ND ND
~.~=Cighlzrchenzene DN ND ND ND
v

/rk




(CL5060B/0528N)

APPENDIX H.1.b

AROMATIC VOLATILE ORGANIC ANALYSIS
RESULTS FOR PTL JOB NO. 86GW3523
WATER SAMPLES




v

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

: 2SHing
L@m

SAMPLE ANALYS3IS REPORT

m =IOn P.O. Box 3108
Princeton, NJ 08543-3108

(609) 452-9050

For FRED C. HART ASSOC. INC. Report Date: 03/31/88

530 FIFTH AVENUE

NEW YORK NY 10036 Job No.: 86GW3523

Jate Received: 10/31/86

Attention: ROBERT GOLDMAN Units: ug/1

TEST PERFORMED: Volatile Aromatic Solvents - Agueous - 602

COMPOUND DET LMTS ~TRIP BLK. 301 003
71-43-2 Benzene 2 ug/1 ND NO ND
108-90-7 Chlorobenzene 2 ug/) ND NO ND
85-5S0-1 1,2-Dichlorobenzene 2 ug/) ND ND ND
541-73-1 1,3-Dichlorobenzene 2 ug/l ND ND ND
106-46-7 1,4-Dichlorobenzene 2 ug/) ND NO ND
100-¢41-4 Ethylbenzene 2 ug/i ND ND ND
“08-88-3 Toluene 2 ug/! ND ND ND
DATE ANALYZED: 11/13/86 11/12/86 11/12/8%
JATE RECEIVED: 10/31/86 10/31/86 10/31/88

ND = NOT DETECTED

JI N



A

Princeton Service Center

U.S. Route 1

Princeton, NJ 08540

Em@

SAMPLE ANALYSIS REPORT

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

For FRED C. HART ASSCC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 «wob No.: 36GN3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN dnits: ug/]
; TEST PERFORMED:  Volatile Aromatic Solvents - Aqueous - 502
COMPOUND DET LMTS gc7 008 22
| 71-43-2 Benzene 2 ug/1 ND ND ND
] '08-680-7 Chlorobenzene 2 ug/! ND ND ND
95-50-1 1,2-Dichlorobenzene 2 ug/l ND ND ND
541-73~1 1,3-Dichlorobenzene 2 ug/l ND ND ND
106~-46-7 1,4-Dichlorobenzene 2 ug/ ND ND ND
'00-41-4 Ethylbenzene 2 ug/1 ND ND ND
b 108-88-3 Toluene 2 ug/1 ND ND ND
DATE ANALYZED: 11/12/86 11/12/86 11/12/8%
y .
DATE RECEIVED: 10/31/886 10/31/86 $/3°/83
ND = NOT DETECTED




H.1.b.-3

: —E\l P.O. Box 3108

Princeton Service Center

U.S. Route 1 / = Princeton, NJ 08543-3108
picn e Shss0 L flesling
labeiaiony ﬁm@
SAMPLE ANALYSIS REPORT
For FRED C. HART ASSOC. INC. Report Date: 033/31/238
530 FIFTH AVENUE
NEW YORK NY 10036 Job No.: B86GW3523
Date Received: 10/31/86
Attention: ROBERT GCLOMAN Units: ug/]
TEST PERFORMED: Volatile Aromatic Solvents - Acueous - 6502
COMPOUND DET LMTS 014 017 018
7°'-43-2 Benzene 2 ug/l ND ND ND
108-80-7 Chlorobenzene 2 ug/1 ND ND ND
95-50-1 1,2-Dichlorobenzene 2 ug/1 ND ND ND
541-73-1 1,3-Dichlorcbhenzene 2 ug/! ND ND ND
t3d86-46~7 " ,4-3ich’'orcobenzene 2 ug/’ ND ND ND
100-41-4 =Zthvlbenzéne 2 ug/! ND ND ND
108~-88-3 Toluene 2 ug/1 ND ND ND
DATE ANALYZED: 11/12/86 11/12/86 11/12/88
DATE RECEIVED: 10/31/86 10/31/86 10/31/86

ND = NOT DETECTED




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

H.1.b.-4
ri cet

fm@

SAMPLE ANALYSIS REPORT

for FRED C. HART ASSOC.
530 FIFTH AVENUE
NEW YORK NY 700386

Attention:

TEST PERFORMED: Vola
COMPOUND
71-43-2 Benzene
138-90-7 Chiorobenzene
95-50-1 1,2-Dichlorobenzene
5S41-73-1 1,3-Dichlorobenzene
106—-46-"7 *,4-Dichlorobenzene
100-41-4 Ethylbenzene
108-88-3 Toluene

DATE ANALYZED:
DATE RECEIVED:

ND = NOT DETECTED

INC.

ROBERT GOLDMAN

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 4529050

Report Date: 03/31/88
Job No.: 35GW3523
Date Received: 13/21/5¢
Units: ug/!
tile Aromatic Solvents - Agueous - 502
DET LMTS 019 020 021
2 ug/! ND ND ND
2 ug/] ND ND ND
2 ug/1 ND ND ND
2 ug/l ND ND ND
2 ug/1 ND ND ND
2 ug/1 ND ND ND
2 ug/] ND ND ND
11/12/86 11/13/86 117/12/859
'0/31/886 10/31/86 10/31/856




H.1.b.-5

2 lnGet@n P.O. Box 3108
o =X ] Princeton, NJ 08543-3108
testi <) T609) 452-9050

Iebereory e,

SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C. HART ASSCC. INC. Report Date: 03/31/88
53C FIFTH AVENUE
NEW YORK NY 10036 Job No.: 86GW3523

Date Received: 10/31/86

Attention: ROBERT GOLDMAN Units: ug/!
TEST PERFORMED: Volatile Aromatic Solvents - Agueous - 502
COMPOUND DET LMTS 022

71-43~2 Benzene 2 ug/1 ND

"C8~-80-7 Chlorobenzene 2 ug/! ND

95-50-1 1,2-Dichlorobenzene 2 ug/l ND

541-73-1 1,3-Dichlorobenzene 2 ug/! ND

106-46-7 1,4-Dichlorobenzene 2 ug/1 ND

100-41-4 Ethylbenzene 2 ug/! ND

108-88-3 Toluene 2 ug/] ND

DATE ANALYZED: 11/13/86

DATE RECEIVED: 10/31/86

ND = NOT DETECTED




APPENDIX H.i.c
HALOGENATED VOLATILE ORGANIC ANALYSIS

RESULTS FOR PTL JOB NO. 86GW3523
WATER SAMPLES

(CL50608/0528N)




Princeton Service Center

U.S. Route 1

Princeton, NJ 08540

For FRED

lberetiory Me.

SAMPLE ANALYSIS REPCRT

C. HART ASSOC. INC.

530 FIFTH AVENUE
NEW YORK NY 10036

Attertion:

ROBERT GOLDMAN

TEST PERFORMED: Purgeanle
TOMPCUND CET
74-87-3 Chloromethane 20
74~83~9 Bromomethane 10
75-71=-8 Cicnliorodifluoro- 5
methane
75-01-4 Viny! Chloride 2
75-00~-3 <Chloroethane 2
75-09~-2 Methylene Chloride 5
75-68-4 Trichlorofluoro- 5
methane
75-35-4 1,1-Dichlorcethene 1
75-34-3 1,"=Dichloroethane 1
“56~-60~-5 trans-1,2-Dichlor- 1
oethene
57-56-3 Chloroform 2
107-06-2 1,2-0ichloroethane 1
71-55-6 1,1,1=Trichlioro- 2
ethane
56-23-5 Carbon Tetra- 2
chloride
75-27-4 Bromodichloro- 2
methane
78-87-5 1,2-Dichloro- 1
propane
10061-02-6 trans-1,3-Dichlor- 5
opropene
79-01-6 Trichloroethene 2
124-48-1 Dibromochloro- 2
methane
79-00-5 1,1,2-Trichloro- 5
ethane
10061-01-5 cis—-1,3-Dichloro- S
propene
100-75-8 2-Cnhloroethyl- 5
vinylether
75-25-2 Bromoform 10
79-34-5 1,1,2,2~Tetra- 10
chloroethane
127-18-4 Tetrachloroethene 2
108-90-7 Chlorobenzene 1

Elifpceton

Haiocarbons

LMTS
ua/
ug/!
ug/ |l
ug/l
ug/ 1
ug/1
ug/ 1
ug/ 1
ug/ 1
ug/!
ug/ !
ug/ 1
uwg/l
ug/ )
ug/
ug/ !
ug/!

ug/ !
ug/ 1

ug/1
ug/l
ug/

ug/ 1
ug/!

ug/!
ug/ !

001

ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

NO

ND

ND

ND
ND

ND
ND

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 03/31/88

~0b No.: 26GW3523
Date Received: 10/31/86
Jnits: ug/!

in Water - Method 6§01

003 0G7
ND ND
ND NO
ND ND
ND ND
ND ND
ND ND
NO ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO
ND ND



I —— H.l.c.-2

" Page 2 of 2
Princeton Service Center . Ce @ P.O. Box 3108
U.S. Route | eS‘t Princeton, NJ 08543-3108
g S (609) 452-9050

Princeton, NJ 08540

- \L/K
m@

SAMPLE ANALYSIS REPORT

For FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 86GW3523
Date Received: 13/3°/86
Attention: ROBERT GOLDMAN Units: ug/|
TEST PERFORMED: Purgeable Halocarbons in Water - Method 601
COMPOUND DET LMTS 001 go3 007
541-73-1 1,3-Dichloro- 1 ug/) ND ND ND
benzene
95-50-1 1,2-Dichloro- 1 oug/ ]l ND ND ND
benzene
106-46-7 1,4-Dichloro- 1 ug/! ND ND ND
benzene
CATE RUN: 11/12/86 11/12/86 11/12/86
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sample,
multiply "Sample Multiplier”
times detection limit for each
parameter.




Princeton Service Center

U.S. Route |

Princeton, NJ 08540

For FRED

Attention:

H.l.c.-3

|

i@@

0 rincet@n

Page 1 of 2

P.O. Box 3108

Princeton, NJ 08543-3108

(609) 452-9050

SAMPLE ANALYSIS REPORT

C. HART ASSOC. INC.
530 FIFTH AVENUE
NEW YORK NY 10036

ROBERT GOLDMAN

TEST PERFORMED: Purgeable Halocarbons
COMPCUND DET LMTS 008
74-87-3 Chloromethane 20 ug/! ND
74-83-9 Bromomethane 10 ug/] ND
75-71-8 Dichlorodifluoro- 5 ug/) ND
methane
75-01-4 Viny]l Chloride 2 ug/! ND
75-00-3 Chloroethane 2 ug/l ND
75-09-2 Methylene Chloride S ug/l NOD
75-68-4 Trichlorofluoro~ 5 ug/! ND
methane ND
75-35-4 1,1-Dichloroethene 1 ug/1 ND
75-34-3 1,1-Dichloroethane 1 ug/l ND
'56-60-5 trans-1,2-Dichlor- 1 ug/] ND
cethene
67-66-3 Chloroform 2 ug/] ND
107-06=-2 1,2-Dichloroethane 1 ug/l ND
71-55-6 1,1,1-Trichloro-~ 2 ug/! ND
ethane
56-23-5 Carbon Tetra- 2 ug/] ND
chloride
75-27-4 Bromodichloro- 2 ug/l ND
methane
78-37-5 1,2-Dichloro- 1 oug/l ND
propane
'0061-02-6 trans-1,3-Dichlor- 5 ug/1 ND
opropene
79-01-6 Trichloroethene 2 ug/| ND
124-48-1 Dibromochloro- 2 ug/l ND
methane
79-00-5 1,1,2-Trichloro- 5 ug/} ND
ethane
10061-01-5 cis-~1,3-Dichloro- 5 ug/) ND
propene
100-75-8 2-Chloroethyl- 5 ug/1 ND
vinylether
75-25-~2 Bromoform 10 ug/1 ND
78-34-5 1,1,2,2-Tetra- 10 ug/1 ND
chloroethane
127-18-4 Tetrachloroethene 2 ug/) ND
108-90-7 Chlorobenzene 1 ug/1l ND

Report Date: 03/31/88

Job No.: 86GW3523

Date Received: 10/31/86

Units: ug/1

in Water - Method 601
013 014

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

—~—




e e S o H.l.c.-4
' Page 2 of 2

C !nce on P.O. Box 3108

Pri . NJ08543-3108
estln Tmc‘(’;%f;) 452-9050

: m@

SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 8B6GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/1
TEST PERFORMED: Purgeable Halocarbons in Water - Method 501
COMPOUND DET LMTS 008 013 014
541-73-1 1,3-Dichlioro- v oug/ 1 ND ND ND
benzene
35~-50-1 1,2-Dichloro- 1 ug/! ND ND ND
benzene
106~-46-7 1,4-Cichloro- Toug/ ! ND ND ND
benzene
DATE RUN: 11/12/886 11/12/86 11/32/8¢8
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sample,
muitiply "Sample Multiplier”
times detection limit for each
parameter.




|

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

leloratory Tie.

SAMPLE ANALYSIS REPORT

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

For FRED C. HART ASSOC. INC. report Date: ($3/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 .co No.: B86GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/1
TEST PERFORMED: Purgeable Halocarbons in Water - Method 601
COMPCUND DET LMTS 017 018 319
74-37-3 Chloromethane 20 ug/! ND ND ND
74-83-9 3romomethane 10 ug/l NO ND ND
75-71-8 Dichlorodifluoro- 5 ug/! ND ND ND
methane
75-01-4 Vinyl Chloride 2 ug/ ND NO ND
75~00-3 Chloroethane 2 ug/l ND ND ND
75-09-2 Methylene Chloride 5 ug/ ND ND ND
75-69-4 Trichlorofluoro- 5 ug/} ND ND ND
methane ND ND ND
75-35-4 1,1-Dichloroethene 1 ug/l ND ND ND
75-34-3 1,7-Dichioroethane T oug/! ND ND ND
156-60-5 trans-1,2-Dichlor- 1 ug/1 ND ND NO
oethene
67-66~3 Chloroform 2 ug/’ ND ND ND
107~-06-2 1.2-Dichloroethane 1 ug/l ND ND ND
71~-55-6 1.,1,1-Tricnioro- 2 ug/1 ND ND NO
ethane
56-23~-5 Carbon Tetra- 2 ug/! ND ND ND
chloride
75-27-4 Bromodichloro- 2 ug/! ND ND ND
methane
78~87-5 1,2-Dichloro~ 1 ug/ ] ND ND NO
propane
10061-02-6 trans-1,3-Dichlor- 5 ug/1 ND ND ND
opropene
79~01-6 Trichloroethene 2 ug/1 ND ND ND
124~48-1 Dibromochloro- 2 ug/} ND ND ND
methane
79~00-5 1,1,2~Trichloro- 5 ug/1 ND ND ND
ethane
10061~-01-5 cis~-1,3~Dichloro~ 5 ug/1 ND ND ND
propene
100~75-8 2-Chloroethyl- 5 ug/! ND ND ND
vinylether
75~-25~-2 Bromoform 10 ug/1 ND ND ND
78-34~5 1,1,2,2-Tetra- 10 ug/! ND ND ND
chloroethane
127-18-4 Tetrachloroethene 2 ug/! ND ND NO
'08~90~-7 Chlorobenzene 1 ug/1 ND ND ND




Page 2 of 2

P.O. Box 3108
Princeton, NJ 0854 3-3108
(609) 452-9050

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

SAMPLE ANALYSIS REPORT

for SRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 86GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/
TEST PERFORMED: Purgeablie Halocarbons in Water - Method 601
COMPOUND DET LMTS 017 018 S 9
541-73-1 1.3-Dichloro- 1 ug/l ND NO ND
benzene
95-50-1 i.2-Dichloro- T oug/ | NO ND ND
cenzene
106-46-7 1,4-Dichloro- 1 ug/1 NC ND ND
venzene
DATE RUN: 11/12/86 11/°2/86 11/12/866
SAMPLE MULTIPLIER: 1 ! 1

To obtain MDL for each sample,
multiply "Sample Multiplier”
times detection limit for each
parameter.
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Page 1 of 2
Princeton Service Center P.O. Box 3108
U.S. Route | Princeton, NJ 08543-3108
Princeton, NJ 08540 (609) 452-9050Q _ A

SAMPLE ANALYSIS REPORT

For FRED C. HART ASSOC. INC. Report Date: 03/31/88

330 FIFTH AVENUE

NEW YORK NY 10036 JOob No.: 86GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/|
TEST PERFORMED: Purgeapble Halocarbons in Water - Method 601
COMPOUND DET LMTS 020 021 022
74-87-3 Chloromethane 20 ug/} ND ND ND
74-33-9 Bromomethnane 10 ug/) ND ND NC
75~71-8 Dichlorodifluoro- 5 ug/! ND ND ND
methane
75~-01-4 Vinyl Chloride 2 ug/1 ~ND ND ND
75-3C-3 Chlorocetnane 2 ug/ ) ND ND ND
75-09-2 Methylene Chloride 5 ug/1 ND ND ND
75-69-4 Trichlorofluoro~ 5 ug/! ND ND ND
methane ND ND ND
75~-35-4 1,1-0Dichlorcethene 1 ug/| NO NO ND
75~34-3 1,1-Dichleoroethane 1 ug/! ND ND ND
156~60-5 trans-1,2-Dichlaor- 1 oug/ ] ND NO ND
oethene
§7-~66~3 Chloroform 2 ug/! ND NO NO
107~06-2 1,2-0ichloroethane 1 ug/| ND ND ND
71~85%-6 1,1,1-Trichloro~ 2 ug/1 ND ND ND
ethane
56~23-5 Carbon Tetra- 2 ug/\ ND ND ND
chloride
75~-27-4 Bromodichloro- 2 ug/! ND ND ND
methane
78~-87-5 1,2-Dichloro- Toug/l ND NQ ND
propane
10061~02-6 trans-1,3-Dichlor- 5 ug/1 ND ND ND
opropene
79~-01-6 Trichloroethene 2 ug/l ND ND ND
124~-48~1 Dibromochloro~- 2 ug/1l ND ND ND
methane
79-00-5 1,1,2-Trichloro~ 5 ug/| ND ND ND
ethane
1J061-01-8 <c¢cis-1,3-Dichloro- 5 ug/1 ND ND ND
propene
100-75-8 2-Chloroethyl- 5 ug/l ND ND ND
vinylether
75-25~-2 Bromoform 10 ug/1 ND ND ND
79-34-5 1,1,2,2-Tetra- 10 ug/) ND ND NO
chloroethane
127~18-4 Tetrachloroethene 2 ug/] ND ND NO
‘'08-90-7 Chlorobenzene 1 ug/1l ND ND ND




s

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

Page 2 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

SAMPLE ANALYSIS REPORT

sor FRED C. HART ASSOC. INC. Report Date: 253/3'/28
530 FIFTH AVENUE
NEW YZRK NY *0336 Job No.: 86GW3523
Date Receivea: '0/31/86
Attention: ROBERT GOLDMAN Units: ug/!
TEST PERFORMED: Purgeable Ha'locarbons in Water - Method 601
ZCMPOUND DET LMTS 020 02° 022
541-73-" 1.2-Dichloro- T oug/! ND ND ND
i benzene
: 95-50-1 1,2-Dichloro- T oug/ ! ND ND ND
‘ benzene
106-46-7 1.4-Dichloro- toug/ ! MO ND ND
. benzene
! DATE RUN: 11/13/86 11/12/86 11/13/86
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sampie,
multiply "Sample Multiplier”
times detection (imit for each
parameter.
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P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

hdmg
V [E.

SAMPLE ANALYSIS REPORT

sor FRED C. HART ASSQOC. INC. Report Date: 03/31/88
53C FIFTH AVENUE
NEW YORK NY 0036 +Job No.: BB6GW3523
Date Received: 10/31/86

Attention: ROBERT GOLDMAN Units: ug/!
TEST PERFORMED: Purgeable Halocarbons in Nater - Method 6§01
COMPOUND DET LMTS TRIP BLK

74-87-3 Chloromethane 20 ug/! ND

~-33-9 Bromomethane 10 ug/! ND
75-7:-3 Dicnlorodifluoro- 5 ug/’ ND
methane

75-31-4 Viny! Chloriae 2 ag/) ND

75-33-3 Cnloroethane 2 ug/! ND

75-09-2 Methylene Chloride 5 ug/! ND

75-6%-4 Trichlorofluoro- 5 ug/l ND

methane ND

75-3%-4 1,7-0Oichlorcethene T oug/l ND
75-34-3 1,1-Dichlorcethane 1 ug/l ND
156-60-5 trans-1,2-Dichlor- 1 oug/l ND
cethene
87-66-3 Chloroform 2 ug/! ND
107-06-2 1,2-Dichlorocethane T oug/l ND
71-55-6 1,1,1~-Trichloro- 2 ug/l ND
ethane
56-23-5 Carbon Tetra- 2 ug/! ND
chloride
75-27-4 Bromodichloro- 2 ug/] ND
methane
783-87-5 1,2-Dichloro- 1 ug/} ND
propane
10081-02~6 trams-1,3-Dichlor- 5 ug/1 ND
opropene
79~01-6 Trichloroethene 2 ug/1 ND
124-48-1 Dibromochloro- 2 ug/! ND
methane
79-00-5 1,1,2-Trichloro- S ug/! ND
ethane
10061-01-5 cis~1,3-Dichloro~ 5 ug/! ND
propene
100-75-8 2-Chlorcethyl- 5 ug/! ND
viny lether
75-25-2 Bromoform 10 ug/ 1 ND
79-34-5 1,1,2,2-Tetra- 10 ug/} ND
chlorocethane
127-18-4 Tetrachloroethene 2 ug/ ND
108~90-7 Chlorobenzene 1 ug/] NO
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Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

SAMPLE ANALYSIS REPORT

“or FRED C. HART ASSOC. INC.

530 FIFTH AVENUE
NEW YORK NY 10036

Attention: ROBERT GOLOMAN

TEST PERFORMED: Purgeable

COMPOUND

341-73-1 1,3-Dichloro-

benzene
85-50-1 i,2-Dichloro-
benzene
. 06-46~7 1,4-Dichioro-
penzene

DATE RUN:

SAMPLE MULTIPLIER:

To obtain MDL for each sample,
multiply "Sample Multiplier”

times detection !imit for each
parameter.

DET

1

Report Date: (03/31/88

Job No.: B6GW3523
Date Received: 10/31/86
Units: ug/l

Halocarbons in Water - Method 601
LMTS TRIP BLK.
ug/ 1 ND
ug/ i ND
ug/ | ND
11/13/86

1




APPENDIX H.1.d
AROMATIC VOLATILE ORGANIC ANALYSIS

RESULTS FOR PTL JOB NO. 86GW3538
WATER SAMPLES

(CL50608/0528N)
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Princeton Service Center
U.S. Route |
Princeton, NJ 08540

H.l.d.-1

= testing
ne.

SAMPLE ANALYSIS REPORT

or FRED C. HART ASSQOC. INC.

S30 FIFTH AVENUE
2'2-840-3990
NEW YORK NY 100386

Attention: ROBERT GOLDMAN

TEST PERFORMED: Volatile Aromatic Solvents
COMPOUND DET LMTS 023
71-43-2 Benzene 2 ug/l ND
"08~-90-7 Chlorobenzene 2 ug/l ND
95-50-17 1,2-Dichlorobenzene 2 ug/1 ND
541-73-1 1,3-Dichloropenzene 2 ug/] ND
206-46-7 1,4-Dichlorobenzene 2 ug/! ND
"00-41-4 Ethylbenzene 2 ug/l ND
108-88~3 Toluene 2 ug/l ND
CATE ANALYZED: 11/13/8
v
OATE RECEIVED: 11/3/86

ND = NOT DETECTED

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 03/31/88

Job No.: 86GW3538
Date Received: 17/03/36
wnits:

- Agueous -~ 86392
024 025
NO ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
6 11/13/86 11/13/86
11/3/86 11/3/86
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SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route |
Princeton, NJ 08540

For FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
212-840-3990 Job No.: 36GW3538
NEW YORK NY 10036 Jate Received: 11/03/86
Attention: ROBERT GOLODMAN Jnits:
TEST PERFORMED: Volatile Aromatic Solvents -~ Agqueous - 602
COMPQOUND DET LMTS 026
71-43-2 Benzene 2 ug/i ND
108-90-7 Chlorobenzene 2 ug/! NO
95-350~1 1,2-Dichlorobenzene 2 ug/] ND
541-73-1 1,3-Dichlorobenzene 2 ug/! ND
106-46-7 1,4-0Oichlorobenzene 2 ug/] ND
'03-41-4 Ethylbenzene 2 ug/ ND
108-88-3 Toluene 2 ug/1 ND
DATE ANALYZED: 11/13/86
SATEZ RECEIVED: 11/3/86
ND = NOT CETECTED




(CL5060B/0528N)

APPENDIX H.l.e

HALOGENATED VOLATILE ORGANIC ANALYSIS
RESULTS FOR PTL JOB NO. 86GW3538
WATER SAMPLES




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C.

530 FIFTH AVENUE
212-840-3980

NEW YORK NY
Attention:

TEST

10036

PERFORMED:

COMPQOUND

74-37-2

74-83-9
75-71-8
75-01-4
75-00-3
75-0g-2
75-69-4
75-35-4
75-34-3

156~60-5
-66-3
07-06-2
71-55-6
55-23-5
75-27-4
78-87-5
10061-02-6

79-01-6
124-48-1

78-00-5
10061-01-5
100-75-8

75-25-2
78-34-5

127-18-4
108-90-7

Chloromethane
Bromomethnane
Dichiorodifluoro-
methane
Viny! Chloride
Chlorcethane
Methylene Chloride
Trichlorofluoro-
methane
1,1-0ichlorocethene
1,1"-Dichioroethane
trans-1,2-Dichlor-
ocethene
Chioroform
1,2-Dichloroethane
1,1,1-Trichloro-
etnane
Carbon Tetra-
chloride
Bromodichloro-
methane
1,2-Dichloro-
propane
trars-1,3-Dichlor-
opropene
Trichloroethene
Dibromochloro-
methane
1,1,2=-Trichloro-~-
ethane
cis~1,3-Dichloro-
propene
2-Chloroethyl-
vinylether
3romoftorm
1,1,2,2-Tetra-
chlorcethane
Tetrachloroethene
Chlorobenzene

HART ASSOC. INC.

ROBERT GOLDMAN

me.

SAMPLE ANALYSIS REPORT

Purgeable

JET

20
10
5

- [C1 RNV BN VI V]

S - N

~N

10
10

r

H.l.e.-1
pipceion

Halocarbons

LMTS
ug/ 1
ug/ )
ug/ 1
ug/ !
ug/ i
ug/ !
ug/
ug/ |
ug/ |
ug/ !
ug/ !
ug/ 1}
ug/ 1
ug/ |
ug/ 3
ug/ 1
ug/ |

ug/ |
ug/ 1

ug/ 1
ug/ 1
ug/ 1

ug/}
ug/1!

ug/ 1
ug/ 1!

23
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NO
ND
ND
NO
NO
ND

ND
ND

ND

ND

ND

ND
ND

ND
ND

in Water

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 03/31/88
Job No.: 86GW3538
Jate Rece‘ivea: "“1'/C3/86
Units: ug/:
- Metneod 501
024 225
ND ND
ND NO
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NT
ND NG
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
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Princeton Service Center | | c rl eet e n P.O. Box 3108

U.S. Route 1

i Princeton, NJ 08543-3108
Princeton, NJ 08540 e’Stln 9 (609) 452-9050

eberaiony Tie.

SAMPLE ANALYSIS REPORT

or SRED C. HART ASSOC. INC. Report Date: 03/3°/88
S30 FIFTH AVENUE
212-840-3890 Job No.: 86GW3538
NEW YORK NY 10036 Jate Received: 11/03/€5
Attention: ROBERT GOLDMAN Units: ug/|
TEST PERFORMED: Purgeable Halocarbons in Water - Method 601
COMPOUND DET LMTS 023 024 325
S541~73-1 1,3-%%dichlioro- 1 ug/ | ND ND ND
benzene
95-50-1 1,2-Dichloro~ 1 ug/| ND ND ND
benzene
"08-46-7 1,4-Dichloro- 1 ug/1l ND ND ND
benzene
DATE ANALYZED: 11/13/86 11/13/86 11/13/8%
SAMPLE MULTIPLIER: 1 1 1

To obtain MCL for each sample,
multiply "Sample Multiplier”
times detection limit for each
Darameter.

|




Princeton Service Center

U.S. Route 1

Princeton, NJ 08540

H.l.e.-3

 resiing

ﬁm@c

SAMPLE ANALYSIS REPORT

For TREQ C. HART ASSOC. INC.
530 FIFTH AVENUE
212-840-3980
NEW YORK NY 10036
Attention: RCBERT GOLDMAN
TEST PERFORMED: Purgeable Halocarbons
COMPQOUND DET LMTS 026
74-87-3 Chloromethane 20 wug/1d ND
74~-83-9 Bromomethane 10 ug/’ ND
75-7T1-8 Dichiorodifluoro- S ug/1 ND
methane
75-01-4 Viny! Chloride 2 ug/! ND
75-23-3 Cnloroethane 2 ug/i ND
75-29-2 Methyi.ere Chloride 5 ug/1 ND
75-69-4 Trichlorofluoro- 5 ug/! ND
methane
75-35-4 1,7-Dichlorcethene Coug/d ND
75-34-3 1,71-Dichloroethane 1 oug/l ND
136-60-5 <trans-1,2-Dichlor- 1 ug/ ! ND
ocethene
§7-66-3 Ch'l'oroform 2 ug/! ND
T37-05-2 1,2-0ichiorocethane Toug/l ND
7°-35-6 1,%1,1-Tricnloro- 2 ug/) ND
ethanre
56-23-5 Carbon Tetra- 2 ug/1 ND
chlioride
75-27-4 Bromodichloro- 2 ug/1 ND
methane
78-87-5 1,2~-Dichloro- 1 ug/) ND
propane
10061-02-6 trans-1,3-Dichlor- S ug/ ND
opropene
79-01-6 Trichlorcethene 2 ug/l ND
124-48-1 Dibromochloro- 2 ug/1 ND
methane
79-00-5 1,1,2-Trichloro- 5 ug/|l ND
ethane
10061~31-5 <cis-1,3-Dichloro- 5 ug/| ND
propene
700-75-8 2-Chlorocethyl- 5 ug/| ND
vinylether
75~25-2 Bromoform 10 ug/)} ND
79-34-5 1,1,2,2-Tetra- 10 ug/1 ND
chlorcethane
127-18-4 Tetrachloroethene 2 ug/ ND
108-90-7 Chlorobenzene 1 ug/1 ND

in WNater

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report NDate: 03/31/88

86GW3538
11/03/86

Job No.:
Date Received:
Units: ug/|

-~ Method 601
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SAMPLE ANAL YSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C. HART ASSOC. INC. Report Date: $3/31/88
530 FIFTH AVENUE
212-840-~3890 Job No.: 36GW3538
NEW YORK NY 10036 Date Received: 11/03/86
Attention: ROBERT GOLOMAN Units: ug/!
TEST PERFORMED: Purgeable Halocarbons in Water - Method 601
COMPOUND DET LMTS 026
541-73-1 1,3-Dichloro- 1 ug/} ND
benzene
95-50~1 1,2-Dichloro- Toug/ ]l ND
benzene
136-46-7 1,4-0ichloro- 1 ug/'} ND
benzene
DATE ANALYZED: 11/13/86
SAMPLE MULTIPLIER: 1

To obtain MDL for each sampnle,
multiply "Sample Multiplier"
times detection limit for each
narameter.




APPENDIX H.2

AROMATIC AND HALOGENATED VOLATILE
ORGANIC ANALYSES RESULTS FOR SOIL
AND SEDIMENT SAMPLES
(AND A TRIP BLANK SAMPLE)

(CL5060B/0528N)




Princaton Service Center
LS. Route |
/094323059
TLX 34-3492

Fred C. Hart Associates,
5330 Fifch Ave.
New York, NY

ATTN:

10036
Vannessa DeVillez

SAMPLE RUN:

Inc.

H.2.-1

TPRCECH

P PR
laBCiaioRy

EPA 8010/8020 for Soils

ug/kg

Hart 001 Hart 002

Hart 003

DATE:
JOB #:
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Hart 004
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Princeton Service Ceater = i
U.3. Route ! ¢ —

$09-432-9030
TLX 34-3492

Fred C. Hart Associates, Inc.
530 Fifth Ave.

New York, NY 10036

DATE:
JOB #:
SAMPLE:

1986

December 8,
86GW3440
Soil 8

. 3 1
ATTN: V. Devillez METHOD: EPA 8010/8020
CONFIRMATORY ANALYSIS
ug /e -
SAMPLE RUN: Hart 002 Hart 003 Hart 005 _Fart 007
DLTE RUN 11/05/86 11/05/86 11/05/86 11/05/86
= ane
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using column-N-Octane on 80/100
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NANCY S. DUNN, Manager
Organic Laboratory
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Princeton Service Center
LS. Qoulc 1
5094329030
TLX 353-3492

Fred C. Hart Associates, Inc.

530 Fifth Ave.
New York, NY 10036
ATTN: V. DeVillez

Sample Run:

H.2.-3 A Page 3 oit’

i; @@{
ieshi g
laboncichY

DATE: December 8, 1986
JOB #: 86GW3440
SAMPLE: Soil 8

EPA 8010/8020 for Soils
ug/kg
Hart 006 Hart 007 Hart 008

DATE RUN

11/04/86 11194/86 11/04/86
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NANCY S. DUNN, Manager
Organic Laboratory
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Princeton Seevice Center : i
C.5. Route |

it o estln
TLX 33-3492 , )
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| (WATERD {301IL)
Chloromerhane 2C Micrograzs/iizer 20 icrogra=s/
8romemezhane 10 ETe=s °gg Micrograzs/kg
Dichlorodiflucromezhane 3 260
V:nyl Chlorice 2 85
Chlorcezhane 2 €5
! Methylene Chloride 3 ~0C
i Trichlorofiuoromezhane 3 200
1,l1-dizhlorcerhene h 40
" 1,1-dichloroezhane 1 40
°  traas-l,l-dichloroechene 1 L0
Chliorsforz 2 Lo
1,2~dichloroettane 1 %0
1,1,1-zrizckloroechane 2 2
Carden Tezrachloride 2 g0
2romodichloromecshane 2 o
1,2-dichloropropane 1 4
zrans-l,3-dichloropropene 3 200
Trichloroethene 2 8G
2idromecaloromethane 2 8c
1,1,2~crichloroechane 5 200 !
cis-1,3-cdichlcropronene 3 200
I-chloroethvlvinylezher 3 200
Sromoiora 10 200
l,l,Z.B-:e::acHlo'oe:hane iC 400
Tezrazhloroezhe 2 20
Benzene z %]
Toluene 1 40
Chlorobernzen 1 40
Zthvlienzene i 40
L,3-dichlorobenzere 1 20
i l.2-dizhlcrotenzene 1 40
L,4-dichloroternzene 1 40
(-]
Na 2%
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Princeton Service Center
U.5. Route |
60943290390
TLX 34-3492

Fred C. Hart Associates, Inc.
530 Fifth Ave.

New York, NY 10036

ATTN: V. Devillez

SAMPLE RUN:

H.2.-5

BrINGEICN
“Cg%m
lelsarafery

EPA 601/602 for Water
ug/1l
Trip Blank

V eyt

.,
%,
\, > it
A 4TSS

flemeer

December 8, 1986
86GW3440
Water 1

ATE RUN

11/04/86

ey e m— e g

2

.
-
§ e

"
]
]

VO ot
S N ]

4}

3 M

]

(1]

l"i‘lo

a. o
(14

g

I e
W

(o3
HUE B ¢)

- g JV 0
(8]

vorometnane

ty

n e

ISR O ]

P R I

¥y v N

fu

(Y #2 €3 (
'3 e
1
'1 P-‘ [ R
'J

M

yo:
-

ide
o;ome_nane
oethene
Deczhane
irans-.,l-fichlioroectnene
Chloroiorn
l.2-dizhlorcechane
~.1l,l-zriczhioroezhane
Car>on Te:irachloricde
Sromodizihloromethane
l1.2-dichloropropane
trans-1, a—dlcn;oropropene
Tr:cn;o oezhene
Cilbromochloromethane
l,l.Z—::;ch-o.oe:hane
cis-1,3-cdzchloropropene
-:Elo ceshvlivinvliether

Cama S A
meiern

.
.

r
- O

(o]
"

LER NS
b )
dVra kst O
0

{0
L]

-

IS

th

ER AL S I
v o

|

b
4

[a]

‘1

'
t

Mia

[X}

-~ o~

(IS
M

3O b w -

O ««

IR IRIEE

o
.
) ores
:

O. b (D
Q

orobenzene
arobenzene

RN N LN W RVINIE N

R IR VY ]

h.orobenzene
1

N2 = No: De:ected

RECEIVED: 10/27/86
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NANCY S~ DUNN » Manager
Organic Laboratory
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APPENDIX H.3
4 ACID AND BASE/NEUTRAL EXTRACTABLE

PRIORITY POLLUTANT ORGANIC ANALYSES
RESULTS FOR WATER SAMPLES

(CL5060B/0528N)




| A

APPENDIX H.3.a
ACID EXTRACTABLE PRIORITY POLLUTANT

ORGANIC ANALYSIS RESULTS FOR PTL
y JOB NO. 86GW3506 WATER SAMPLES

(CL5060B/0528N)
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HEANIEIS T i
DATE: December 2, 1986
TO: - JOB NO. 86GW3506
FRED C. HART ASSOCIATES AUTHORIZATION: 01071-00-86008-00
SAMPLE: Water - 5
L __l
REPORT OF ANALYSIS
ACID EXTRACTS
METHOD: 625
Micrograms/liter
#004 #005 #006 #012  #015
Date Run 11/11/86 11/12 11/12 11/12 11/12
2-Chlorophenol ND ND ND ND ND
2,4-Dichlorophenol ND ND ND ND ND
2,4-Dimethylphenol ND ND ND ND ND
4,6-Dinitro-o-cresol ND ND ND ND ND
2,4-Dinitrophenol ' ND ND ND ND ND
2-Nitrophenol ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND
p-chloro-m-cresol ND ND ND ND ND
Pentachlorophenol ND ND ND ND ND
Phenol ND ND ND ND ND
2,4,6-Trichlorophenol ND ND ND ND ND

ND = Not Detected

/\f%—'«\_ Sg./\

Nancy S2 Dunn, Manager
Organic Laboratory
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(CL5060B/0528N)

APPENDIX H.3.b

BASE/NEUTRAL EXTRACTABLE PRIORITY
POLLUTANT ORGANIC ANALYSIS RESULTS
FOR PTL JOB NO. 86GW3506
WATER SAMPLES




Princvion Service Lenter
L5 Route i
P EERRAN]
TLN 34-3392

FRED C. HART ASSOCIATES

H.3.b.-1
ieSshing

Ner=Zwer

December 2, 1986
JOB 86GW3506

Page 1 of 2 ‘

34ST NEUTRAL EXTRACTS PO 01071-00-86008-00
Micrograms/liter
Sample Number #004 #005 7006 #0172 FULS
Ne. COMPGUND Det Lmts
ug/1
18 Acenaphthene 10 __ND _L__ND ND ND ND
23 Acarnapnthvlene 10 \D ND ND ND ND
38 Anthracene 10 \ND ND ND ND ND
43 Benzidine 80 N ND ND ND ND
53 3enzo(a)anthracene 10 ND ND ND ND ND
638 Benzo(l) oyrene 10 ND ND ND ND ND
73 3,4,-benzoflucranchene 10 ND ND ND ND ND
88 Benzo(ghi)verviene 10 ND ND ND ND ND
°3 Benzo(k)filuoranthene 10 ND ND ND " ND ND
1B bis(2-chloroethvoxv)methane 10 ND ND ND ND ND
133 bis(2-chloroerthyl) ether 10 ND ND ND ND ND
123 bis(2-chloroisopropvl) ether 10 ND ND ND ND ND
133 bis(2-ethylhexyl) phthalate 10 ND __ND ND ND ND
14B 4-bromoohenv]l pheavl ether 10 ND ND ND ND ND
153 Burvibenzvl phthalate 104 ND ND ND ND ND
168 2-Chlorornaphthalene 10| ND ND ND ND ND
173 4-chlorcohenvl phenvl echer 20} ND ND ND ND ND
182  Chrvsene 10 ND ND ND ND D
198 Dibeazo(a,hlanzhracene 10 ND ND ND ND ND
203 1,2-Dichlorobenzene 10 ND ND ND ND ND
218 1,3-Dichlorobeazece 10 ND ND ND ND ND
%23 l,4-Dichlorobenzene 10 ND ND ND ND ND
233  3,3-Dichlorcbenzidine 20 ND ND ND ND ND
243 Diecthyl ohthalate 10 ND ND ND ND \ND
253 Dimethvl phcthalate 10 ND ND ND ND ND
262 Di-n-butvl phthalate 10 ND ND _ND ND ND
278  2,i~Dinirzrotoluene 10 ND ND ND ND ND
283 2,6-Diniurofoluens 10 L__ND ND ND ‘ ND NU
233  Di-n-octvl pohthalazz 10 ND ND ND ND ND
303 ,2-diphenylhydrazine 10 ND ND ND ND Nv
{as azobenzene)
213  Tluorasnthene 10 D ND ND ND ND
323 Tlucrene 10 ND ND ND ND ND
3133 Hexachlorobenzene 10 ND ND ND ° ND NU
Date Run 11/11/86 11712 11/12 11/12 11/12
Sample Multiplier 1 1 1 1 1

Continued...
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Princeton Service Center
.3, Route {
a8 329050
TLX 33-3492

ERED C. HART ASSOCIATES

erfnealc
C—@I@
labeicichY,

N

. Page 2 of 2 ‘

December 2, 1986
JOB 86GW3506

BAST NTUTRAL EZXTRACTS PO 01071-00-860C&-00
(Coc{Lored)
Micrograms/liter
Sample Number .#004 #0035 #006 #012 #015
Na COMPOUND Det Lmts
ug/1
34B  Hexchlorobutadiene 10[__ND ND ND ND ND
35B  Hexachlorocyclopentadiene 10 ND ] ND___|.__ND _ND - ND
363 Hexachloroethane 10| _ND ND ND ND ND
378 Ideno(l,2,3-cd)pvrene 10 ND ND ND | __ND ND
383 Isophorone 10 ND ND ND ND ND
393 Nzphchalene 10 ND ND ND ND ND
408 Nicrobenzene 10 | _ND ND ND ND ND
413 N-nitrosodimethvlazine 10 ND ND ND ND ND
428 N-nitrosodi-n-propylazine 10 ND ND ND ND ND
433 N-nitrosodipheavlamine 10 ND __ND ND ND ND
4.3 Phenanthrene 10 ND ND ND ND ND
438  Pvrene 10 ND ND ND 1 ND ND
463 1,2,4-Trichlorobenzene 10 ND ND ND ND ND
URROGATE RICOVERY DATA
% RECOVZRY
1 2-Fluorophencl 70 99 86 76 78
2 D3-Phenol 69 71 61 49 46
3 D5-Nicrobenzene 53 42 33 35 26
4 2-Fluorobiphenvl 86 78 40 34 1
5 2,4,6-Tribromcshenol 100 161 212 174 173
ND = Not Decected
METHCD: 625
MATRIX: Water
To cbtain MDL for each sample, multiply "sample sultiplier" times detecczion limi:
for each parameter.




(CL5060B/0528N)

APPENDIX H.3.c

ACID EXTRACTABLE PRIORITY POLLUTANT
ORGANIC ANALYSIS RESULTS FOR PTL
JOB NO. 86GW3523 WATER SAMPLES




Princeton Service Center
U.S. Route |
Princeton, NJ 08540

For FRED C. HART ASSOC. INC.

53C FIFTH AVENUE
NEW YORK NY 10036

0
SAMPLE ANALYSIS REPORT

Attention: ROBERT GOLDMAN

TEST PERFORMED:
COMPOUND

85-57~8 2~Chloropheno]l
38-75~5 2-Nitropheno:
“38-95-~2 Pheno?
"05-67-9 2,4-0imethyipheno!
'20-83-2 2.,4~Dichlorophencol
38-06-2 2,4,8-Trichloro~
nhenaol
59-50~-7 4 Chloro-3-
methy lphenol
51-28~% 2.,4-Dinitrophenol
534-52-1 2-Methyl-4,6~
Dinitrophenoi
-86-5 Sentachloropheno!
100~302-7 4-Nitrophenol

SURROGATE RECOVERY DATA
% RECOVERY

2-Fluorophenol
J5-Pheno!
JS-Nitrobenzene
2~-Fluorobipheny)
2,4.86-Tribromopheno]

SATE ANALYZED:

SAMPLE MULTIPLIER:

To obtain MDL for each sample,
multiply "Sample Multiplier"
times detection limit for each

Darameter.

JET

H.3-C-"1

teSstine

0O

!

Acid Extractables

LMTS

30
10

10
10
10

o
10

50
50

50
90

ug/}
ug/ .
ug/1
ug/ 1
ug/
g/l

ug/ 1

ug/ !
ug/ 1

ug/ !
ug/ 1

me.

P.O.Box 3108
Princeton. NJ 08543-3108
(609) 452-9050

Report Date: 03/31/38

1

1

Job No.: 86GW3523
Cate Received: !0/31/86
Units: ug/l1
- Aqueous - Method 523
~-3523 BLK. 001 503
ND NC ND
ND ND ND
ND ND ND
ND ND NO
ND ND ND
ND ND ND
ND NO ND
ND ND ND
NOD ND ND
ND NOD ND
NO ND ND
11/11/86 11/11/86 T/ /38



Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

! H.3.c.-2
iﬁ; i tEHS‘iﬁ!!
lah@ie e,

SAMPLE ANALYSIS REPORT

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Fonr FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 86GW3523
Date Received: 10/31/86
Attention: ROBERT GOLODMAN Units: ug/!
TEST PERFORMED: Acid Extractables - Aaueous - Method 625
COMPQUND DET LMTS 007 008 013

85-57-8 2-Chlorophenol 10 ug/! ND ND ND

88-75-5 2-Nitrophenol 10 ug/1 ND ND ND
108-95-2 Phenol 10 ug/) ND ND ND
105-67-9 2,4-Dimethylphenol 10 ug/1 ND ND ND
120-83-2 2,4-Dichlorophenoi 0 ug/l ND ND ND

88-06-2 2,4,6-Trichloro- 10 ug/} ND ND ND

phenol

59-50-7 4 Chloro-3- 10 ug/] ND ND ND

metny Iphenol

51-28~5 2.,4-Dinitrophenol 50 ug/1 ND ND ND
534-52-1 2-Methyl1-4,6~ 50 ug/1 ND ND ND

Dinitropheno!

87-86-5 Pentachlorcophenol 50 ug/| ND ND ND
100-02-7 4-Nitrophenol 50 ug/| ND ND ND
SURROGATE RECOVERY DATA

% RECCVERY
2-Fluorophenol
D5-Phenoll
DS-Nitrobenzene
2-Fluorobiphenyl
2,4,6-Tribromophenol
OATE ANALYZED: 11/12/86 11/11/86 11/12/86

SAMPLE MULTIPLIER:

1

To obtain MDL for each sample,

multiply
times detection
parameter.

"Sample Multiplier"”
limit for each

1 1




H.3.c.-3
L/ Mesting

SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

P.O.Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

For FRED C. HMART ASSOC. INC. Report Date: 03/31/88
S30 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 36GW3523
Jate Received: 10/31'/85
Attention: ROBERT GOLDMAN Units: ug/!
TEST PERFORMED: Acid Extractables - Aqueous - Method 6§25
COMPOUND ZET LMTS 014 017 218
95-57-83 2-Chlorophenol 10 ug/) ND ND ND
88-75-5 2-Nitrophenol 10 ug/1 ND ND NO
108-95-2 Phenol 10 ug/ ND ND ND
105-67-9 2,4-Dimethyliphenol "0 oug/ | ND ND ND
120-83-2 2.,4-Dichlorophenol 10 ug/| ND ND ND
88~-06-~2 2,4,6-Trichloro- 10 ug/! ND ND ND
nhenol
58-50-7 4 Chloro~3-~ 10 ug/1 ND ND ND
methy lipheno]l
51-28-5 2,4-Dinitropheno! 50 ug/! ND ND ND
534-52-1 2-Methyl-4,6- 50 ug/! ND ND ND
Dinitrophenol
87-86-5 Pentachlorophenol S0 ug/! ND ND ND
"CC-02-7 4-Nitrophenol 50 ug/! ND ND ND
SURROGATE RECOVERY DATA
% RECOVERY
2-Fluoropheno!l
>5-2heno)
D5-Nitrobenzene
2-Fluorobiphenyl
2.4,6-Tribromophenol
OJATE ANALYZED: 11/11/86 11/12/86 11/11/86
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sample,
multiply "Sample Multiplier"”
times detection limit for each
parameter.
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SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

P.O.Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Sor FRED C. HART ASSOC. INC. Report Date: 03/31/88
S30 FIFTH AVENUE
NEW YORK NY 10036 sob No.: B6GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/1
TEST PERFORMED: Acid Extractables - Agueous Method 625

COMPOUND DET LMTS 019
95-57-8 2-Chlorophenol 10 ug/! ND
838-75-5 2-Nitrophenol 0 ug/] ND
108-95-~2 Pheno!l 10 ug/! ND

105-67-9 2.,4-Dimethylpnenol 10 ug/) ND

120-83-2 2,4-Dichlorophenot 10 ug/ 1 ND

88-06-2 2.,4,85-Trichloro- 1T ug/l ND
phenol

59-50-7 4 Chloro-3- 18 wug/) ND
methy iphenol

51-28-5 2,4~-Dinitropheno! S0 ug/)} ND

534-52-1 2-Methyl-4,6- 50 wug/! ND
Dinitropheno]

87-86-5 Pentachlorophenol 50 ug/! ND

100~-02~7 4-Nitrophenol 50 ug/} ND

SURROGATE RECOVERY DATA
% RECOVERY

2-Fluorophenol
05~Phenol
O5-Nitrobenzene
2~-Flunrobipheny!l
2,4,5-Tribromophenol

DATE ANALYZED: 11/12/86

SAMPLE MULTIPLIER: 1

To obtain MOL for each sample,
multiply "Sample Multiplier”
times detection limit for each
vcarameter.

020

ND
ND
ND
ND
ND
ND

ND

ND
ND

ND
ND

11

1

621

ND
ND
ND
ND
ND
ND

ND

ND
ND

ND
ND

/12/86 11/11/86

1
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APPENDIX H.3.d

BASE/NEUTRAL EXTRACTABLE PRIORITY
POLLUTANT ORGANIC ANALYSIS RESULTS
FOR PTL JOB NO. 86GW3523
WATER SAMPLES




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C. HART ASSOC. INC.

SAMPLE

S30 FIFTH AVENUE
NEW YORK NY 100386

Attention:

TEST PERFORMED:

COMPOUND
83~-32-9 Acenaphthene
208-96-8 Acenaphthylene
120-12-7 Anthracene
82-87-5 Benzidine
56~55-3 Benzo(a)anthracene
50~32-8 Benzo(a)pyrene
205-99-2 Benzo(o)fluoranthene
"91-24-2 Benzo(ghi)perylene
207-08-9 Benzo(k)fluoranthene
11 1-81-1 bis(2-Chloroethoxy)
methane
111-44~4 bis(2-Chlorcethyl)
ether
108-60-1 bis(2-Chloro-
isopropyllether
117-31-7 big{(2-Ethylhexyl)
phthalate
731-55-3 4-Bromopheny!l pheny!
ather
85-88-7 Butylbenzyl
ohthalate
31-58-7 2-Chloronaphthalene
7005-72-3 4-Chloropheny]
oheny! ethar
218-01-9 Chrysene
53-70-3 ODibenzo(a,h)
anthracene
35-50-1 1,2-Dichlorobenzene
541-73-1 1,3~Dichlorobanzene
106-46-7 1,4~Dichlorobenzene
31-394-1 3,3'-Dichlioro-
benzidine
84-68-2 Diethyl phthalate
*31-11-3 Dimethy! phthalate
84-74-2 Qi-n-Dibutyl
phthalate
121-14-2 2,4-Dinitrotoluene
6536-20-2 2.,6-Dinitrotoluene
117-84-0 di-n-octyl phthalate
236-44~0 Fluoranthene

ROBERT GOLDMAN

Base Neutral

ANALYSIS REPORT

Page 1 of 2‘

P.O. Box 3108
Princeton, NJ 08543-3108
1609) 452-2050

Report Date: 03/31/88

Job No.: B86GW3522
Date Received: 10/31/8%6
Units: ug/|

Extracts - Agueous - Method 6§25
DET LMTS -3523 BLK. 001 003
10 ug/! ND ND ND
10 ug/1  ND ND ND
10 ug/l ND ND ND
80 ug/! ND NO ND
10 ug/! ND ND ND
10 ug/t ND ND ND
10 ug/i ND ND ND
10 ug/l ND NO ND
10 ug/! ND NO ND
10 uwg/! ND ND ND
10 ug/} ND ND ND
10 ug/l NO ND ND
13 ug/l ND ND ND
10 ug/) ND ND NO
10 ug/! ND ND ND
10 ug/! ND ND ND
20 ug/) ND ND ND
10 ug/| ND ND ND
10 ug/1 ND ND ND
10 ug/| ND ND ND
10 ug/! NO ND NOD
10 ug/! ND NO ND
20 ug/! ND ND ND
10 ug/1 ND ND ND
10 ug/! ND ND ND
10 ug/) ND ND NO
10 wg/d ND ND ND
10 ug/| ND ND ND
10 ug/1  ND ND ND
10 ug/] ND ND ND

1
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SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route |
Princeton, NJ 08540

Tor FRED C. HART ASSOC. INC. Report Date: 03/37/88
$30 FIFTH AVENUE
NEW YORK NY 10036 Job No.: 26GW3523
Date Received: 10/37/86
Attention: ROBERT GOLOMAN Units: ug/
TEST PERFORMED: Base Neutra! Extracts - Agueous -~ Method 625
COMPCUND DET LMTS -3523 BLK. 001 £03
36-73-7 F uorene 10 ug/1 ND ND ND
118-74~1 Hexachlorobenzene 10 ug/! ND ND ND
f 87-68-3 Hexachlorobutadiene 10 ug/1 ND ND ND
f 77-47-4 Hexachlorocyclo- 10 ug/l ND ND )
oentadiene
4 67-72-1 Hexachloroethane 10 ug/| ND ND ND
163-39-5 Indeno (1,2,3-cd) 10 ug/! ND NO ND
pyrene
78-59-1 Isophorone 10 ug/1 ND ND ND
" 31-20-31 Naphthalene 10 ug/) ND ND ND
98-95-3 Nitrobenzene 10 ug/! ND ND ND
§2-75-9 N-nitrosodimethyl- 10 ug/! ND ND ND
amine
521-64-7 N-nitrosodi-n- 10 ug/1 ND NO ND
oropylamine
86-30-6 N-nitrosodiphenyl~- 10 ug/1 ND ND ND
amine
35-01-8 Phenanthrene 10 ug/1 ND ND ND
129-00-0 Pyrene 10 ug/! ND ND ND
"20-82-1 1,2,4-Trichloro- 10 ug/! ND ND NO
benzene

SURROGATE RECOVERY DATA

% RECOVERY

2-Fluorophenol 44 1189 118
D5-Phenoi 37 67 67
D5-Nitrobenzene 25 48 42
2~-Fluorobiphenyl 45 55 53

" 2,4,6-Tribromopheno] 161 213 192
DATE ANALYZED: 11/11/86 11/11/86 11/11/86
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sample,
multiply "Sample Multiplier”
times detection l'imit for each
parameter.
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Princeton Service Center
U.S. Route |
Princeton, NJ 08540
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ror FRED C.

H.3.d.-3

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

SAMPLE ANALYSIS REPORT

HART ASSOC.

530 FIFTH AVENUE

NEW YORK NY

Attention:

TEST PERFORMED:

100386

COMPQOUND
83-32-8 Acenaphthene
208-96-3 Acenaphthylene
120-12-7 Antnracene
82-87-5 Benzidine
56-55-3 Benzo(a)anthracene
S0-32-8 Benzo(a)pyrene
205-89-2 Benzo(b)fluoranthene
181-24-2 Benzo(ghi)perylene
207-08-9 Benzo(k)fluoranthene
111-91-1 bis(2-Chloroethoxy)
methane
117-44-4 Dbis(2-Chloroethyl)
ether
*03-60-1 pis(2-Chloro-
isopropy!)ether
117-81-7 bis(2-Ethylhexyl)
phthalate
"01-55-3 4-Bromophenyi pheny]
ether
85-68-7 Butylbenzy!
ohthalate
31-58-7 2-Chioronaphthalene
7005-72-3 4-Chlorophenyl
phenyl ether
218-01-9 Chrysene
53-70-3 Dibenzo(a,h)
anthracene
895-50-1 1,2-Dichlorobenzene
541-73-1 1,3-Dichlorobenzene
106-46-7 1,4-Dichlorobenzene
91-84-1 3,3"-Dichloro-
benzidine
84-66-2 Diethyl phthalate
131-11-3 Dimethyl phthalate
84-74-2 Di-n-Dibutyl
ohthalate
121-14-2 2,4-Dinitrotoluene
606-20-2 2,6-Dinftrotoluene
117-84-0 di-n-octyl phthalate
206-14-Q0 Fluoranthene

INC.

ROBERT GOLDMAN

Base Neutral

cxtracts

MTS 007
10 wug/i ND
10 uwg/l ND

0 ug/! ND
80 wug/1 ND
10 ug/1 ND
i0 ug/l ND
10 ug/) ND
10 ug/! ND
10 ug/1 ND
10 ug/1 ND

0 ug/! ND
0 ug/| ND
10 ug/) ND
10 ug/! ND
10 ug/) ND
10 ug/! ND
20 ug/1 ND
10 ug/ ! ND
10 ug/! ND
10 ug/) ND
10 wug/1 ND
10 ug/} ND
20 ug/} ND
10 wg/1 ND
10 ug/] ND
10 ug/1 ND
10 ug/} ND
10 ug/] ND
10 ug/} ND
10 ug/} ND

Report Date: 03/31/38
Job No.: 36GW3523
Date Received: 10/31/86
Units: ug/i
- Agueous - Method 6§25
z08 013
ND ND
ND ND
ND NC
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO
ND ND
ND NT
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

|

————



T -T t Page 2 of 2
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SAMPLE ANALYSIS REPORT

Princeton, NJ 08540

For FRED C. HART ASSOC. INC. Report Zate: 03/31/88
530 FIFTH AVENUE
NEW YORK NY 100386 Job No.: 86GW3523
Date Received: 10/31/86
Attention: ROBERT GOLDMAN Units: ug/1
TEST PERFORMED: Base Neutral Extracts - Agqueous - Method §25
COMPOUND DET LMTS q07 008 013
86-73-7 Fluorene 10 uwg/! ND ND ND
118-74-1 Hexachlorobenzene 10 ug/! NO ND ND
87-68-3 Hexachliorobutadiene 10 ug/! ND ND ND
77-47-4 Hexachlorocyclo- 10 uwg/] ND ND ND
nentadiene
§7-72-1 4exachloroetnhane 0 ug/d NO ND ND
1893-39-5 Indeno (1,2,3-cd) 10 ug/1 ND ND ND
, pyrene
' 78-59-1 Isophorcne 10 ug/1 ND ND ND
g91-20-31 Naphthalene 10 ug/1 ND ND ND
¢ 98-95-3 Nitropbenzene 10 ug/1 ND ND ND
62-75-8 N-nitrosodimethyi~ 10 ug/t NO NO ND
amine
521-64-7 N-nitrosodi-n- 10 ug/! ND ND ND
oropylamine
86-30-6 N-nitrosodiphenyl- 10 ug/! ND ND ND
amine
85-01-8 Phenanthrene 10 ug/! ND ND ND
125-00~3 Pyrere 10 ug/1 ND ND ND
20-82-1 1.,2,4-Trichioro- 10 ug/} ND ND ND
senzene
SURROGATE RECOCVERY DATA
% RECOVERY
2-Fluoropheno] 125 80 176
D%~Phenol 71 SQ 150
J5~Nitrobenzene 48 25 41
2-Fluorobiphenyl 59 35 55
2,4,56~Tribromopheno] 180 219 177
3 ...
DATE ANALYZED: 11/12/86 11/11/86 "1/12/86
SAMPLE MULTIPLIER: 1 1 :

To obtain MDL for each sample,
multiply "Sample Multiplier"
times detection limit for each
parameter.
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Princeton Service Center
U.S. Route 1
Princeton, NJ 08540
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For FRED C.

530 FIFTH AVENUE
NEW YCRK NY 10036

Attention:

TEST PERFORMED:

CCOMPOUND
83-32-9 Acenaphthene
2C8-96-8 Acenaphthylene
120-12-7 Anthracene
g2~-87-5 Benzidine
56-55-3 Benzo(a)anthracene
50~-32-8 Benzo(a)pyrene
205-99-2 Benzo(b)fluorantnene
191-24-2 3Benzo(ghi)perylene
207-08-9 Benzo(k)fluoranthene
11i-91-1 bis(2-Chloroethoxy)
nethane .
111-44-4 bis(2-Chloroethyl)
ether
108-60-1 pis(2-Chloro-
isopropyl)ether
117-81-7 bis(2-Ethylhexy!)
ohthalate
01-35-3 4-8Bromophenyi pnenyl
ether
85-68-7 Butylbenzyi
phthalate
31-58-7 2-Chioronaphthalene
7005-72-3 4-Cnhloropheny]
pheny!l ether
218-01-9 Chrysene
53-70-3 Oibenzo(a,h)
anthracene
95-50-1 1,2-0ichlorobenzene
541-73-1 1,3-Dichlorobenzene
106-46-7 1,4-Dichlorobenzene
91-94-1 3,3'"-Dichloro-
benzidine
34-66-2 Diethyl phthalate
131-11-2 Dimethyl phthalate
84-74-2 Oi-n-Dibuty]l
phthalate
121-14-2 2,4-Dinitrotoluene
606-20-2 2,68-Dinitrotoluene
117-84-0 di-n-octyl phthalate
206-44~0 Fluoranthene

HART ASSOC. INC.

H.3. d -5

ROBERT GOLDMAN

SBase Neutral

Iuﬁmg
ﬁmz

SAMPLE ANALYSIS REPORT

Extracts

DET LMTS

10
10
10
80
10
10
10
10
10
10

10

10

10

10

A
R

10
20

10
10
10
20

10
10
10

10
10
10
10

ug/ !
ug/!
ug/ !
ug/ !
ug/1
ug/ !
ug/ !
ug/1
ug/ 1
ug/1

ug/ 1
ug/
ug/ 1
ug/1
ug/ !

ug/ 1
ug/ 1

ug/ 1
ug/1

ug/ 1
ug/)
ug/1
ug/l

ug/ !
ug/ 1
ug/\

ug/!
ug/!
ug/1!
ug/ !

014

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
NO

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 33/31/88
Job No.:
Date Received:
Units: ug/!

86GW3523
10/31/86

- Agueous - Method 6§25

017 318
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NC
ND ND
ND NO
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO



Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

tesh

SAMPLE ANALYSIS REPORT

Page 2 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

For FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
NEW YCRK NY 10036 Job No.: 86GW3523
Date Received: 10/3'/85%
Attention: ROBERT GOLDMAN Units: ug/i
TEST PERFORMED: Base Neutral Extracts - Agqueous - Method 525
CCOMPCUND DET LMTS 014 017 c°8
86-73~7 Fluorene 10 ug/! ND ND NO
118-74-" “exach.orobenzene 10 ug/! NO ND NC
87-63-3 Hexachlorobutadiene “J3 ug/1 ND ND ND
77-47-4 Hexachlorocyclo- 13 ug/} ND ND NO
pentadiene
87-72-1 Hexachloroethane 10 ug/! ND ND ND
193~39-5 Indeno (1,2,3-cd) 10 ug/] ND ND ND
pyrene
78-59-1 Isophorone 10 ug/) ND ND ND
81-20-31 Naphthalene 10 ug/1 ND ND ND
98-95~3 Nitrobenzene 10 ug/1 ND ND ND
62-75-9 N-nitrosodimethyl- 10 wg/l ND ND ND
amine
521-64-7 N-nitrosodi-n- 10 ug/! ND ND NO
oropylamine
35-30-6 N-nitrosodiphenyl- 10 ug/! ND ND NO
amine
35-01-8 Phenanthrene 10 ug/! ND ND ND
129-30-0C dyrene 10 ug/t ND ND NO
120-82-1 1,2,4~Trichloro- 10 ug/! ND ND ND
benzene
SURROGATE RECOVERY DATA
% RECOVERY
2-Fluoropheno! 86 38 35
25-Phenol 52 22 26
D5-Nitrobenzene 44 36 46
2-Fluorobiphenyl 51 43 56
2,4,6-Tribromophenol 230 188 144
DATE ANALYZED: 11/11/86 11/12/86 11/11/86
SAMPLE MULTIPLIER: 1 1 1

To obtain MDL for each sample,

multiply "Sample Multiplier®
~imes detection limit for each
parameter.




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

e JeoTe 7

DEnceion

Page 1 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

SAMPLE ANALYSIS REPORT

For FRED C. HART ASSOC. INC.
530 FIFTH AVENUE
NEW YORK NY 10636
Attention: ROBERT GOLDMAN
TEST PERFORMED: Base Neutral Extracts
COMPOUND DET LMTS 018
33-32-9 Acenaphthene 10 ug/) ND
208-96-8 Acenapnthylene 10 ug/1 ND
120-12-7 Anthracene 10 ug/! ND
32-87-5 Benzidine 80 ug/1 ND
56-55-3 Benzo(a)anthracene 10 ug/! ND
50-32-8 Benzo(a)pyrene 10 ug/1 ND
205-99-2 Benzo(b)fluoranthene 10 ug/1 ND
191-24-2 Benzo(ghi)perylene 10 ug/! ND
207-08-9 Benzo(k)fluoranthene 10 ug/] ND
111-91-1 bis(2~Chloroethoxy) 10 ug/! ND
methane
111-44-4 pis(2-Chloroethyl) 10 ug/} ND
ether
108-60-1 bis(2-Chloro- 10 ug/ ND
isopropyllether
i17-81-7 bis(2-Ethylhexy!l) 10 ug/!} ND
phthaiate
101-55-3 4-Bromophenyl pheny]l 10 ug/! ND
ether
85-68-7 Butylbenzy! 10 ug/) ND
ohthalate
91-58-7 2-Chloronaphthalene 10 ug/1 ND
7005-72-3 4-Chloropheny]l 20 ug/! ND
nhenyl ether
218-01-9 Chrysene 10 ug/! ND
53-70~-3 Dibenzo(a,h) 10 ug/! ND
anthracene
95-50-1 1,2-Dichlorobenzene 10 ug/ ND
541-73-1 1,3-Dichlorobenzene 10 ug/ 1 ND
106-46-7 1,4-Dichlorobenzene 10 ug/! ND
91-394-1 3,3'-Dichloro- 20 ug/! ND
benzidine
84-66-2 Diethy! phthalate 10 ug/! ND
131-11-3 Dimethy!l phthalate 10 ug/1 ND
84-74-2 Di-n=-Dibuty! 10 ug/ ND
phthalate
121-14-2 2,4-Dinitrotoluene 10 ug/! ND
606—-20-2 2.6-Dinitrotoluene 10 ug/1 ND
117-84-0 di-n-octyl phthalate 10 ug/|l ND
206-44-0 Fluoranthene 10 ug/} ND

Report Date: 03/31/88
Job No.: 86GW3523
Date Received: 10/31/86
Units: ug/
- Aqueous - Method 625
c20 021
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

H.3.d.-8
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Page 2 of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

SAMPLE ANALYSIS REPORT

10
10
t G
10

10
10

10
10
10
10

*0
10
10

10
10

For “RED C. HART ASSOC. INC.
330 FIFTH AVENUE
NEW YORK NY 100386
Attention: ROBERT GOLDMAN
TEST PERFORMED: Base Neutral
COMPOUND DET
86-73-7 Fluorene
118-74-~1 Hexachlorobenzene
87-68~3 Hexachlorobutadiene
77-47-4 Hexacnlorocyclo-
pentadiene
67~-72~-1 Hexachioroethane
‘93-39-5 indenoc (1,2,3-cd)
pyrene
78-59~1 Isophorone
91-20-31 Napnthalene
g8-95~3 Nitrobenzene
§2~75~9 N-nitrosodimethyl~
amine
521-64~7 N-nitrosodgi-n-
propylamine
86-30-6 N-nitrosadiphenyl-
amine
85-01-8 Phenanthrene
129-00-0 Pyrene
120-82~-1 1,2,4-Trichloro-
benzene

SURROGATE RECOVERY DATA
% RECOVERY

2-Fluoropheno!
DS-Phenol
DS-Nitrobenzene
2-Fluorobipheny]l
2,.4,6-Tribromophenol

DATE ANALYZED:
SAMPLE MULTIPLIER:

To obtain MDL for each sample,
multiply "Sample Multiplier”
times detection limit for each
parametenr.

Report Date: 03/3°/83
Job No.: 36GW3523
Date Received: 10/31/86
Units: ug/]
Extracts - Aqueous - Method 625
LMTS 019 020 221
ug/ 1 ND ND ND
ug/ | ND ND ND
ug/l ND ND ND
ug/ 1 ND ND ND
ug/ ! ND ND ND
ug/! ND ND ND
ug/l ND ND ND
ug/ 1 ND ND ND
ug/1 ND ND ND
ug/ ND ND ND
ug/ ND ND ND
ug/ 1 ND ND ND
ug/ ! ND ND ND
ug/ ND ND iC
ug/1 ND ND ND
80 111 76
44 74 45
30 38 49
38 45 60
218 158 217
11/:2/86 11/12/86 11/11/86
1 1 1




(CL5060B,/0528N)

APPENDIX H.3.e

ACID EXTRACTABLE PRIORITY POLLUTANT
ORGANIC ANALYSIS RESULTS FOR PTL
JOB NO. 86GW3538 WATER SAMPLES




H.3.e.-1

ol -G@t@n P.O. Box 3108

J ~%) Princeton, NJ 08543-3108
teshing e 609) 4529050
clocretiory Me.

SAMPLE ANALYSIS REPORT

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

For FRED C. HART ASSOC. INC. Report Date: 03/31/88
530 FIFTH AVENUE
212-840-3890 Job No.: 86GW3538
NEW YORK NY 10036 Date Received: 11/03/86
Attention: ROBERT GOLDMAN Units:ug/]
TEST PERFORMED: Acid Extractables - Agueous - Method 625
CCMPOUND CET LMTS -BLANK 023 n24
35~57-8 2-Chlorophenol 10 ug/1 ND ND ND
88-75-5 2-Nitrophenol 0 ug/! ND ND ND
*J8-95-2 Phenol 10 ug/! ND ND ND
105-67-9 2.,4-Dimethyipheno] 10 ug/! ND ND ND
120-83-2 2,4-Dichlorophenol 10 ug/ 1 ND ND ND
38-06-2 2,4,5-Trichloro- 10 ug/! ND ND ND
phenol
59-50-7 4 Chloro-3- 10 ug/ ND ND ND
methy lpheno!
51-28-5 2,4-Dinitrophenol 50 wug/! ND ND ND
534-52-1 2-Methy!-4,66~- 30 ug/! ND ND ND
Dinitropheno]
87-86-~5 Pentachlorophenol 50 ug/! ND NOD NT
100-02-7 4-Nitrophenol 50 ug/! ND ND ND

SURROGATE RECOVERY DATA
% RECOVERY

2-Fluoropnrenol
D5-Pheno
0S-Nitrobenzene
2~-Filuorobiphenyl
2,4,6-Tribromopheno!

DATE ANALYZED: 11/11/86 11/11/86 11/11/86
SAMPLE MULTIPLIER: 3 ' 1

To obtain MDL for each sample,

multiply "Sample Multiplier”

~imes detection limit for each
parameter.




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

cor FRED C. HART ASSOC. INC.
530 FIFTH AVENUE
212-840-388C
NEW YORK NY 10036

Attention: ROBERT GOULDMAN

TEST SERFORMED: Acid Extractables
COMPOUND DET LMTS
95-537-8 2-Chloroohenol '0oug/ )
33-75-5 2-Nitrooneno. 0 ug/]
108~95-2 Pheno! 10 ug/!
"25-37-9 2.4-Dimethyipnenc’ 0 oug/ !l
120-83-2 2,4-0icniorophenol 10 ug/!
38-05-2 2.,4,5-Trichlioro- 0 ug/)
ohenol
59-%50-7 4 Chloro-3- '3 ug/l
methy lphenol
51-28-~5 2,4-Dinitropheno 50 ug/
534-52-1 2-Methy |-4,6~ 50 ug/|
Dinitropnenol
87-86-5 Pentachloropheno! 50 ug/!
100-02-7 4-Nitrophenol 50 wug/]

SURROGATE RECOVERY OATA
% RECOVERY

2~-Fluoropnenol
D5-Pheno!l
J5-Nitrobenzene
2-Fluorobioheny!
2,4,6-Tribromophenol

JATE ANALYZED:

SAMPLLE MULTIPLIER:

To obtain MDL for each sample,
multiply "Sample Multiplier"

times detection limit for each
scarameter.

H. 5 e.~L
PERCEION
lestime

SAMPLE ANALYSIS REPCORT

ne.

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 03/3"/88

Job No.: 36GW3538
Date Received: 11/03/86
Jnits: ug/l

- Agueous - Method 625

$25 £26 027
ND NO ND
ND ND ND
ND ND ND
ND NO NGO
ND NOD ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND NO
ND ND ND
11/11/86 11/12/86 Vs /88

1

4

-2




APPENDIX H.3.f
BASE/NEUTRAL EXTRACTABLE PRIORITY POLLUTANT

ORGANIC ANALYSIS RESULTS FOR PTL
JOB NO. 86GW3538 WATER SAMPLES

(CL50608B,/0528N)




H.3.f.-1

test' g

Page 1t of 2

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

“or FRED C. HART A330C. INC. Report late: $3/37/38
330 FIFTH AVENUE
2'2-340-38390 Job No.: 85GW3538
NEW YORK NY 18036 Date Received: 11,/03/8%5
Attention: RCBEXT GOLOIOMAN “nits: yg/l
TEST PERFORMED: Base Neutral Extracts - Aagueous - Method 625
COMPOUND DET LMTS -BLANK 023 224
833-32-9 Acenaonthene 10 ug/i ND ND NO
208-36-8 Acenaphthy'lene 10 ug/1 ND ND ND
'20-12-7 Antar-acene 10 ug/! ND ND ND
32-87-5 Benzidine 30 ug/! ND ND ND
55-55-3 B8enzo(a)anthracene 10 ug/ld ND ND ND
50-32-8 Benzo(a)pyrene 0 ug/ | ND ND ND
205-99-2 Benzo(b)fluoranthene 10 ug/° NO ND ND
181-24-2 Benzo(ghi)pery ene 10 ug/! ND ND ND
207-08-9 Benzo(k)fluoranthene T3 ug/l ND ND ND
111-91-7 nis(2-Chloroethoxy) 1C ug/)! ND NO ND
nethane
'-44-4 ois(2-Ch'lorocethyl) 10 ug/! ND ND ND
ether
138-60C-" nis(2-Chloro- 0 ug/ ! ND ND ND
‘sopropy ! Jether
"7-81=7 bis(2-Ethylnexy!l) 0 oug/t ND ND 2
ohtha'late
101-55-3 4-3romopheny ! pneny! 10 ug/ ! ND ND ND
et her
85-68-7 Butylbenzyi 3 vg/l ND ND NG
ohtnalate
5i1-58-7 2-Chloronaphthalene 10 ug/| ND ND ND
7035-72-3 4-Chloropheny ! 20 wg/! ND ND ND
pheny! ether
218-07'-9 Chrysene 70 ug/i ND ND ND
53-70-3 Oibenzo(a,h) 10 ug/i ND ND ND
anthracene
35-50-1 1,2-Dichlorobenzene 10 ug/ ! ND ND N2
341-73-1 1,3-Dichlorobenzene 10 ug/1 ND ND ND
106-46-7 1,4-Dichlorobenzene 10 ug/ | ND ND ND
g1-24-1 3,3'-Dichioro- 20 ug/! ND ND ND
benzidine
34-66-2 ODiethyl phthalate 10 ug/1 ND ND ND
131-11-3 Dimethyl phthalate 10 ug/1 ND ND NO
84-74~-2 Di-n-Dibuty]l '3 ug/l ND ND ND
phthalate
121-14-2 2,4-Dinitrotoluene 10 ug/! ND ND ND
506-20-2 2.,5-Dinitrotoluene 10 ug/) ND ND ND
"17-84-0 di-n-octyl phthalate 10 ug/! ND ND ND
206-44-0C Fluoranthene 10 ug/l ND ND ND

bﬁy ms.

SAMPLE ANALYSI

REPC




Page 2 of 2

P.O Box 3108
Princeton. NJ 08543-3108
(609)452-9050

Princeton Service Center
U.S. Route
Princeton, NJ 08540

or SRED C. HART ASSOC. INC. Xeport Zate: 03/31/93
330 FIFTH AVENUE
212-840-3990 ~ob No.: 25GW3538
“EnN YORK NY 10C36 Date Received: 11/03/8%
Attention: RCBERT GOLOMAN onits: ug/l
TEST PERFORMED: Base Neutral Extracts - Aqueous - Method 8§25
COMPCUND SET _MTS -3LANK 023 024
35-73-7 Fluorene 10 ug/t ND ND ND
"8-74-7 Hexachloroobenzene 10 ug/l ND ND D
37-68-3 Hexachlorobutadiene 10 ug/! ND ND NE
TT-47-4  Hexachiorocyclo- 10 wg/) ND ND ND
oentadiene
57 =721 Hexachloroetnane '3 ouwg/ ! ND NO ND
93-39-5 Indeno (!,2.3-cd) "0 ug/ | ND ND ND
oyrene
78-58-1 isophorone 0 ug/! ND ND N
91-20-31 Naphthaiene 10 oug/ %D ND ND
323-85-2 Nitrobenzene 'Coug/ld ND ND ND
52-75-9 N-nitrosodimetny!i- 10 ug/| ND ND ND
amine
327~534-7 N-nitrosodi-n- S oug/l ND ND ND
oropylamine
86~3C0-6 N-nitrosodipheny ' - C ug/! ND ND ND
2T MR
35-21-8 Phenanthrene 0 ug/! ND NO ND
29-00-0 Pyrene "o oug/ ND ND ND
"20-82-~1 1,2,4-Trichlioro- ‘0 oug/t ND ND ND
benzene
SURRCGATE RECCVERY DATA
% RECCVERY
I-% corophenol 32 B HEOR
25-Phenol T 67 70
25-Nitrobenzene 39 39 41
2-Fluoronipheny] 53 47 52
2.4,6-Tribromopheno! 218 230 o
CATE ANALYZED: T1/11/86 V1/31/86 1M1/7°/,29
SAMPLE MULTIPLIER: ! 1 :

"o obtain MDL for each sampie,
mu'tionly "Sample Multiplisr”
times detection ‘imit “or each
scarameter .




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

@SOTUAW TG.

ANALYSI S REPCRT

Extracts

SAMPLE
Tor “RED . HART ASSOC. INC.
S3C “IF"H AVENUE
212-840-399¢0
NZW YORK NY 0036
Attention: ICBERT GOULDMAN
TEST PERFORMED: Base Neutral
COMPOUND JET LMTS
33-32- Acenapnthene ‘0 ug/d
:08-88-8 Acenaphthyiene '3 UG/
i20—12- Anthracene 1 ug/)
32-87-5 Benzidine 30 ug/i
56-55-3 B8Senzo(a)anthracene 10 ug/!
50-32-8 Benzo(a)pyrene 0 oug/ )
205-99-2 Benzo(b)fluorantnene 10 ug/ !
'91-24-2 Benzo(ghi)perylene 10 ug/]
207-08-9 Benzo(x)fluoranthene 10 ug/!
-§1-1 bis(2-Chloroethoxy) 10 wg/|
nethane
1171-44-4 bpis(2-Chioroethyl) 3 ug/l
ether
108-60-1 bis(2-Chloro- 10 ug/!
isopropyl)ether
1°7-81-7 bis(2-Ethyihexy:) 10 ug/!
phthaiate
37-55-3 4-Bromophenyl phenyl 10 wug/ )
ether
35-68-7 Butylbenzyl 10 ug/l
ontnaiate
31-58-7 -Chioronaphthaiene 10 ug/!
7225-72-3 4-Chlorophenyl 20 ug/)
oneny . ether
218-01-9 Chrysene 10 ug/!
-70-3 Dibenzo(a,h) 0 ug/)
anthracene
95~50-1 1,2-Dichlorobenzene 16 ug/!
541-73-1 ,3-Dichlorobenzene 10 ug/1
106-46-7 1,4-Dichlorobenzene 16 ug/!
91-94-1 3,3'-Dichloro- 20 ug/)
benzidine
84-66-2 Diethy! phthalate 10 ug/
131-11-3 Dimethy! phthalate 10 ug/l
84-74~2 Di-n-Dibuty] 10 ug/)
phthalate
2'-14-2 2,4-Dinitrotoiuene 10 wug/}
606-20-2 2,6-Dinitrotoluene 10 ug/l
"17-84-0 di-n-octy! phthalate "0 uwg/l
206-44-0 Fluoranthene 10 ug/!

625

ND
ND
ND
ND
ND
ND
ND
ND
NO
NC

ND

ND

ND

NO

ND

NO
ND

ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND
ND

Page 1 of 2
P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050
Report Dacte: 03/31/88
Job No.: 36GW3538
Date Received: 11/03/866
Jnits: ug/]
Acgueous - Method 625
3286 227
NO NO
ND NO
ND ND
NO NDO
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND NO
ND ND
NT ]
ND ND
ND NO
ND ND
ND ND
ND ND
ND ND
ND ND
NOD ND
ND ND
ND NO




'----------—-"*

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

SAMPLLE ANALYSI3 REPORY

For FRED C. HART ASSOC. INC.
330 FIFTH AVENUE
212-840-3990
NEW YORK NY 10036
Attention: ROBERT GOLDMAN

| TEST PERFORMED: Base Neutral
COMPOUND CET L
5 86~73-7 Fluorene 10
T18~74-" Fexachiorobenzene "3
87-68-3 dexacnlorobutadiene 10
77-47-4 Hexacn'lorocyclo- *0
pentadiene
57-72-1 Hexachlorocethane 1 C
193-39-5 Indeno (1,2,3-cd) 10
4 nyrene
73-59-1 isophorone 10
, 31-20-31 Naphthalene "0
88-95-3 Nitrobenzene 1
52-75-3 N-nitrosodimethyl- 10
amine
§21-64~7 N=-nitrosodi-n-— 10
prooylamine
36-30~5 N-nitrosodiphenyli- 10
amine
35-0*-3 DOhenartnhnrene '3
"29-00-0 >yrene "3
t20-32-" “,2,4-Trichloro- 10
senzene

3URRCGATE RECOVERY DATA
% RECOVERY

2—-Fluoropheno!
05-Phenol
O05-Nitrobenzene
2-Fluorobipheny]
2,4,6-Tribromopheno!

DATE ANALYZED:
SAMPLE MULTIPLIER:

To obtain MOL for each sampie,
multiply "Sample Multiplier”
times detection !imit for each
narameter .

Extracts

TS

ug/ !
ug/!
ug/ 1l
ug /1l

ug/\
ug/

ug/ !
ug/ !
ug/ !
ug/!
ug/ 1

ug/ 1}

ug/ 1
ug/ |
ug/1!

325

Page 2 of 2‘

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

Report Date: 03/31/88

.00 No.: 385GwW3538
11/03/886

Jate Received:
JNits UQ/]

Aqueous ~ Method 525

326

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
NO ND
ND ND
ND ND
NO ND
NO ND
91 117
69 87
36 2
41 36
310 164
11/11/86 1/12/86

1

A

327

ND
ND
ND
ND

ND
ND

NC
ND
ND
ND

ND
ND
ND

ND
ND

3s
37
34
41

/11 /88
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(CL5060B/0528N)

APPENDIX H.4

TOTAL PETROLEUM HYDROCARBON ANALYSIS
RESULTS FOR WATER SAMPLES




L

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

X

HART
INDENTI

DwW-2
DwW-1
SW-3
Sw-4
SW-5
SW-6
Sw-8
SW-9
SW-9
Sw-1
FTA FB
Dw-3
DwW-4
SLA FB
MW-1
Mw-2
MW-3
MW-4
DW-5
COoE
SWA
SWB
SWC
SWD
SWE

H.4.-1

prin@et@n

m@

P.O. Box 3108

Princeton, NJ 08543-3108

PETROLEUM HYDROCARBONS ANALYSES REPORT

FIER INDENTIFIER

GwW—-1
GW-2

HART 011

HART 015

MAFB AQUEDOUS SAMPLES

PTL

SNOO1
SNOO3
SNOOG4
SNOOS
SNOO6
SNOO7
SNOO08
SNOO®9
SNO10
SNO12
SNO11
SNO13
SNO14
SNO15
SNO17
SNO18
SNO19
SNO20
SNO21
SNO22
SNO23
SNO24
SNO25
SNO26
SNG27

JOB

REFERENCE #

86GW3523
86G6GW3523
86GW3IS06
86GW3I306
86GW3506
86GW3IS523
86GW3523
86GW3506
B86GW3306
86GW3506
B6GW3IS06
86GW3523
86GW3523
86GW3IS06
866W3I523
86GW3523
86GW3S523
846GW3523
86GW3523
86GW3IS23
86GW3538
86GW3538
866W3538
8466W3538
86GW3IS38

DATE OF
REPORT

11-26-86
11-26-86
12-2-86
12-2-86
12-2-86
11-26-86
11-26-86
12-2-86
12-2-86
12-2-86
12-2-86
11-26-86
11-26-88
12-2-86
11-26-86
11-26-7.6
11-26 -86
11-26-86
11-26-86
11-26-86
11-25-86
11-25-86
11-25-86
11-25-86
11-25-86

(609) 452-9050

RESULTS
mg/ 1

<O.
<0.
<O.
<O.
<O.
<0.
<0.

<Q.
<O
<1
<2.
<O,
<0,
<0.
<O.
<0,
<4,
0.8
1.1
<O,
<0.
<0.
<0.
<O.

¥

oo ouguttu W
£

k3

auuaw

-

HIGHER DETECTION LIMITS DUE TO THE LESSER VOLUME OF SAMPLE SUBMITTED

Member: American Council of Independent Laboratories, Inc.




APPENDIX H.5

TOTAL PETROLEUM HYDROCARBON ANALYSIS
RESULTS FOR SOIL AND SEDIMENT SAMPLES

(CL5060B/0528N)




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

-
Y
(g
=
(@

PETROLEUM HYDROCARBONS ANALYSES REPORT

MAFB SOLID SAMPLES

HART PTL JOB

INDENTIFIER INDENTIFIER REFERENCE #
001 001 866W3440
002 002 86GW3440
003 003 86GW3440
004 004 86GW3440
00S 00S 86GW3I440
006 006 86GW3440
007 olayy 86GW3440
008 008 86GW3440
009 009 86W3441
010 010 86W3441
o11 011 86W3441
MDL —--——- 10.0 mg/kg

DATE OF
REPORT

12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
11-26-86
11-26-86
11-26-86

Member: American Council of Independent Laboratories, Inc.

P.O. Box 3108
Princeton, NJ 08543-3108
(509) 4529050

RESULTS
mqg/kg

440
780
290

13
10,7350
16,350
350
T230
<10.0
<10.0
<10.0



(CL5060B/0528N)

APPENDIX H.6

PRIORITY POLLUTANT METALS
ANALYSES RESULTS FOR WATER SAMPLES




H.6.-1

pliiRceion

il
te)st'n Princeton, NJ 08543-3108
RO (609) 452-9050

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

PRIORIYY POLLUTANT METALS ANALYSES REPORT

MAFB AGQUEOUS SAMPLES

HART INDENTIFIER DW-2 DW-1 Sw-3 Sw-4
PTL INDENTIFIER SN 001 SNOO3 SNOO4 SNOOS
JOB REFERENCE # B6GW3IS23 86GW3523 B6GW3IS0s BLEGW3ISO6
DATE OF REPORT 11-26-86 11-26-86 12-2-86  12-2-86
MDL mg/ 1
BERYLL IUM 0.05 <0.05 <0.05 <0.05 €0.05
CADMIUM 0.005 <0.003 <0.00S 0. 005 <0.005
CHROMIUM 0.02 <0.02 <0.02 <0.02 €0.02
COPPER 0.02 0.03 <0.02 0.08 0.173
NICKEL 0.01 0.018 <0.010 0.14 0.15
LEAD 0.02 0.15 <0.02 <0.02 <0.02
ZINC 0.02 0.04 0.03 0.27 0.46
ARSENIC 0.01 <0.01 <0.01 <0.01 <0.01
SILVER 0.01 <0.01 <0.01 0.01 0.01
ANT IMONY 0.10 0.1 <0.10 <0.10 <010
SELENIUM 0.01 <0.01 <0.01 <0.01 0,01
THALL IUM 0.01 <0.010 <0.010 <0.010 <0.010
MERCURY 0.001 <0.001 <0.001 <0.001 <0.001

Member- American Councii of Independent Laboratories, Inc.




H.6.-2
w&,_*f o

’%

m

PRIORITY POLLUTANTS METALS ANALYSES REPORT

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 4529050

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

MAFB AQUEOUS SAMPLES

HART INDENTIFIER SW~-3 SW-6 SwW-8 SW-9 GW-1
PTL INDENTIFIER SNOO06 SNOO7 SNOOS8 SNOO®
JOB REFERENCE # 86GW3S506 86GW3S23 B6GW3I523 B6GW3IS0s6
DATE OF REPORT 12-2-86 11-26-86 11-26-86 12-2-86
MDL mg/ 1
BERYLL IUM 0.05 <0.05 <0.0S - -
CADMIUM 0.005 <0.005 <0.,005 - -
CHROMIUM 0.02 <0.02 <0.02 - -~
COPPER 0.02 0.03 0.03 - _—
NICKEL 0.01 <0.010 <0.010 - -
LEAD 0.02 0.02 <0.02 <0.02 <0.02
ZINC 0.02 0.0% 0.06 - ——
ARSENIC 0.01 <0.01 <0.01 - —-——-
SILVER 0.01 0.02 <0.01 -— -
ANT IMONY 0.10 <0.10 <0.10 - -—
SELENIUM 0.01 <0.01 <0.01 —-—— -
THALL TUM 0.01 <0.010 <0.010 -——— -——
MERCURY 0.001 <0.001 <0.001 ——— -

Member: American Council of Independent Laboratories, Inc.




Princeton Service Center v ' ’ ) P.O. Box 3108
U.S. Route R A ' Princeton, NJ 08543-3108

Princeton, NJ 08540 (609) 452-9050
PRIORITY POLLUTANT METALS ANALYSES
MAFB AQUEOUS SAMPLES
HART INDENTIFIER SW-2 GW-9 SwWw-1 ETA FIELD DW-3
BLANK
PTL INDENTIFIER SNQO1O SNO12 SNO11 SNO1732
JOB REFERENCE # 86GW3IS06 B86GW3I306 86GW3IS06 B6GW3IS23
DATE QOF REPORT 12-2-86 12-2-86 12-2-86 12-2-86
MDL mg/ 1

BERYLLIUM 0.09 -—= <0.09 -—— <OL09
CADMIUM 0.009 - <0.0095 - <Q.005
CHROMIUM 0.02 - <0.02 - <Q0.02
COPPER Q.02 ~—- 0.04 - 0,07
NICKEL 0.01 -—- 0.06 -—- 0.018
LEAD 0.02 <0.02 <0.02 <0.02 <0.02
ZINC 0.02 ~-—- 0.19 - 0.13
ARSENIC 0.01 - <0.01 —-——— <O0,01
SILVER 0.01 -— <Q.01 -——= <0.01
ANT IMONY 0.10 - <0.10 —-—— <O.10
SELENIUM 0.01 -—— <0.01 - Q.01
THALLIUM 0.01 -—— <0.010 -——= <3.010
MERCURY 0.001 —-—— <0.001 -— <0.001

Member: American Council of Independent Laboratories, Inc.




H.6.-4

Princeton Service Center s i< : t P.O. Box 3108
U.S. Route | A oy es In Princeton, NJ 08543-3108
Princeton, NJ 08540 s = (609) 4529050
PRIORITY POLLUTANT METALS ANALYSES
MAFB AQUEDUS SAMPLES
HART INDENTIFIER DW-4 SLA FIELD MW-1 MW-2
BLANK
PTL INDENTIFIER SNO14 SNO 1S SNO17 SNO18
JOB REFERENCE # 86GW3523 86GW3IS06 86GW3IS23 86GW3IS23
DATE QOF REPDRT 11-26-88 12-2-86 11-26-88 11-26-88
MDL mg/1

BERYLLIUM 0.05 <0.09 <0.05 <0.09 <0.09
CADMIUM 0.009 <0.003 <0.003 <Q.003 <QG.00S
CHROMIUM 0.02 <0.02 <0.02 <0.02 <0.02
COPPER 0.02 <0.02 <0.02 <Q.02 Q.02
NICKEL 0.01 <0.010 0.014 0.011 0.020
LEAD 0.02 <0.02 <0.02 <0.02 <0.02
ZINC 0.02 0.07 <0.02 0.03 .04
ARSENIC 0.01 <0.01 <O.01 <0.01 <0.01
SILVER 0.01 <0.0t <0.01 <0.01 <0.0t1
ANT IMONY 0.10 <0.10 <O.10 <0.10 <0.10
SELENIUM 0.01 <0.01 <0.01 <0.01 <0.01L
THALL UM 0.0t <0.010 <Q.010 <0.010 <0.010
MERCURY 0.001 <0.001 <0.001 <0.001 <O.001

Member: American Council of Independent Laboratories, Inc.




1
pnncet@n

Princeton Service Center ) P.O. Box 3108
U.S. Route | es 'n Princeton, NJ 08543-3108
Princeton, NJ 08540 (609) 452-9050

Vine

PRIORITY POLLUTANTS METALS ANALYSES REPORT

MAFB AQUEOUS SAMPLES

HART INDENTIFIER MW-73 MW-4 DW-5S Coe
PTL INDENTIFIER SNO1L9 SNO20 SNO21 SNO22
JOB REFERENCE # B86GW3S523 86GW3323 B&GW3I323 B&GWID23
DATE OF REPORT 11-26-84& 11-26-864 11-26-86 11-26-86
MDL mg/1
BERYLLIUM 0.05 <0.03 <0.0S <0.09 <0.03
CADMIUM 0.00S <0.0035 <0.00S5 <O.0095 <0.0095
CHROMIUM 0.02 <O.02 Q.02 <0.02 <0.02
COPPER 0.02 <0.02 0.59 <0,.02 <0.02
NICKEL 0.01 <0.010 0.43 <0.010 0.016
LEAD 0.02 <0.02 0.17 <0,02 2.47
ZINC 0.02 0.02 1.67 0.03 21.7
ARSENIC 0.01 <0.01 <0.01 <0.01 <0.01
SILVER 0.01 <0.01 0.01 <0.,01 <001
ANT IMONY 0.10 <0.10 <0.10 <0.10 <OL10
SELENIUM 0.01 <0.01 <0.01 <0.01 {0.01
THALL TumM 0.01 <0.010 <0.010 <0.010 <0.010
MERCURY 0.001 <0.001 <O.00t <0.001 <0.001L

Member: American Council of Independent Laboratories, Inc.




H.6.-6

4 PAMNCEON |
e : P.O. Box 310 '
. ‘ te’Stlng P‘in“;;%%,) Y:JS gg%;%-sws

I@@r@t@ry InE

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

PRIORITY POLLUTANT METALS ANALYSES REPORT

MAFB AQUEDOUS SAMPLES

HART INDENTIFIER SWA SwB SWC SWD
PTL [i.DENTIFIER SNO23 SNO24 SNO2S SNO26
JOB REFERENCE # 86GW3IS 38 86GW3IS 38 BLGWISIB  84GWISI8
DATE OF REPORT 11-25-86 11-25-86 11-25-86 11-25-86
MDL mg/1
BERYLL IUM 0.05 <0.05 <0.05 <0.05 C0.09
CADMIUM 0.005 <0.00S <0.00S <0.005 £0.005
CHROMIUM 0.02 <0.02 <0.02 <0.02 0,02
COPPER 0.02 0.03 <0.02 0.04 0.073
NICKEL 0.01 0.016 0.097 0.08S <O.010
LEAD 0.02 <0.02 <0.072 <0.02 <0.02
ZINC 0.02 0.03 0.04 0.06 0,06
ARSENIC 0.0t <0.01 €0.01 <0.01 <001
SILVER 0.01 <0.01 <0.01 <0.01 <O.L01
ANT IMONY 0.10 <0.10 <0.10 0. 10 <010
SELENIUM 0.01 <0.0t <0.01 0.0t <0.01
THALL IUM 0.0t <0.010 <0.010 <O.010 <0.0L0
MERCURY 0.001 <0.001 <0.001 <0.001 <0.001

Member: American Council of Independent Laboratories. Inc.
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s onincelon
4 : P.0. Box 3108
»% t"stlng Hinc:;%r;,)bzggsogma

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

PRIORITY POLLUTANT METALS ANALYSES REPORT

MAFB AQUEOQUS SAMPLES

HART INDENTIFIER SWE
PTL INDENTIFIER SNO27
JOB REFERENCE # 86GW3538
DATE OF REPORT 11-25-86
MDL mg/1l
BERYLLIUM 0.09 <0.03
CADMIUM 0.00S <0.00S
CHROMIUM 0.02 <0.02
CQAOPPER 0.02 0.04
NICKEL 0.01 0.014
LEAD 0.02 <0.02
ZINC 0.02 0.22
ARSENIC 0.01 <0.01
SILVER 0.01 <0.01
ANT IMONY Q.10 <0.10
SELENIUM 0.01 <0.01
THALL IuM 0.01 <0.010
MERCURY 0.001 <0.001

Member: American Council of Independent Laboratories, Inc.




-y

(CL5060B/0528N)

APPENDIX H.7

PRIORITY POLLUTANT METALS ANALYSES
RESULTS FOR SOIL AND SEDIMENT SAMPLES




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

HART
INDENTIFIER

ART
ART
ART
ART
ART
ART
ART
ART

H.7.-1

ONCERR

Atesline

Idbr@t@ry INE

PRIORITY POLLUTANT METALS ANALYSES REPORT

001
001
003
004
003
006
007
oos8

MAFB SOLID SAMPLES

PTL

JOB

INDENTIFIER REFERENCE #

001
002
003
004
003
006
007
008

-— 1.0 mg/kg

86GW3440
86GW3440
86GW3440
86GW3440
86GW3440
86GW3440
B866W3440
86GW3440

DATE OF
RESULTS

12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86
12-8-86

Member: American Council of Independent Laboratories, Inc.

P.0O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050

RESULTS
LEAD, mg/kg

- N~ ONNN P
9)]
m



H.7.-2

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

PRIORITY POLLUTANT METALS ANALYSES REPORT

MAFB SOLID SAMPLES

HART INDENTIFIER HART 009 HART 010 HART 011
PTL INDENTIFIER PTL - 009 PTL - 010 PTL - O11
JOB REFERENCE # 866W3441 86GW3441 86GW3441
DATE OF REPORT 1-6-88 1-6-88 1-6-88
MDL mg/kg

BERYLLIUM 2.5 <2.350 <2.50 <2.50
CADMIUM 0.5 0.85 <0.50 1.73
CHROMIUM 1.0 1.953 1.39 1.46
COPPER 1.0 13.1 12.8 12.7
NICKEL 2.0 12.4 10.3 11.5
LEAD 2.0 11.5 5.03 3.93
ZINC 0.5 47 .6 60.1 59.1
ARSENIC 0.5 <0.50 <0.50 <0.30
SILVER 0.5 1.85 1.43 0.58
ANT IMONY 10.0 <10.0 <10.0 <10.0
SELENIUM 0.5 <0.50 <0.50 <0.50
THALLITUM 5.0 <3.0 <3.0 <5.0
MERCURY 0.10 <0.10 <0.10 <0.10

Member: American Council of Independent Laboratories, Inc.
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APPENDIX H.8

COMMON ANION AND TOTAL DISSOLVED
SOLIDS ANALYSES RESULTS FOR
WATER SAMPLES




P . \B

H.8.-1

te"St|n Princeton, NJ 08543-3108
== (609) 452:9050

m

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

COMMON ANIONS AND TDS ANALYSES REPORT

MAFB AQUEOUS SAMPLE

HART IDENTIFIER DW-2 DW-1 SW-3 SwW-4
PTL IDENTIFIER SNOO1 SNOOT SNOO4 SNOOS
JOB REFERENCE # BLGW3IS2T B6GW3IS23I  B6GWIS06 BLEGWISO
DATE OF REPORT 11-26-86 11-26-86 12-2-86  12-2-86
MDL mg/1

CHLORIDE 1.0 10 10 130 60
FLUORIDE 0.1 0.61 0.64 1.02 1.04
BROMIDE 0.1 0.25 0.90 3.2 1.8
NITRATE NITROGEN 0.1 <0.1 <0.1 <0.1 0.24
NITRITE NITROGEN 0.01 €0.01 <0.01 <0.01 <0.01
ORTHO PHOSPHATE 0.1 0.12 0.15 4.2 3.5
SULFATE 1.0 700 800 6300 5600
TOTAL DISSOLVED SOLIDS 2.0 1280 1621 6490 5904

Member: American Council of Independent Laboratories, Inc.




H8—2

Princeton Service Center P.0. Box 3108
U.S. Route | Princeton, NJ 08543-3108
Princeton, NJ 08540 (609) 452-9050
COMMON ANIONS AND TDS ANALYSES REPORT
MAFB AQUEOUS SAMPLE
HART INDENTIFIER SW-5 SW-6 W1
PTL INDENTIFIER SNOO6 SNOO7 SNO12
JOB REFERENCE # 86GU3IS506 B6GW3IS23I B6GW3IS0O4
DATE OF REPORT 12-2-86 11-26-86 12-2-86
MDL mq/1
CHLORIDE 1.0 50 120 130
FLUGRIDE 0.1 1.2 1.2 0.38
BROMIDE 0.1 3.4 3.9 4.3
NITRATE NITROGEN 0.1 2.2 0.632 .15
NITRITE NITROGEN 0.01 <0.01 <0.01 <0.1
ORTHO PHOSPHATE 0.1 0.85 <0.10 2.0
SULFATE 1.0 3870 5000 1260
TOTAL DISSOLVED SOLIDS 2.0 9440 5244 2222

Member: American Council of Independent Laboratories, Inc.




Princeton Service Center

Princeton, NJ 08540

U.S. Route 1

COMMON ANIONS AND TDS

HART IDENTIFIER

PTL IDENTIFIER

JOB REFERENCE #

DATE OF REPORT

CHLORIDE
FLUORIDE

BROMIDE

NITRATE NITROGEN
NITRITE NITROGEN
ORTHO PHOSPHATE
SULFATE

TOTAL DISSOLVED SOLIDS

- H.8.-3

MAFB AQUEDOUS

51 itesgon
SARRlESIing

ANALYSES REPORT

SAMPLE
DW-3 DwW-4
SNO13 SNO14
86GW3IT2T 86GWIT2E
11-26-86 11-26-86

mg/ 1

30 IO
0.76 0.99
1.4 <O. 1
0.1 <01
<0,01 <0.01
0.9 0.18
1700 4500
2798 5036

Member: American Council of Independent Laboratories, Inc.

T

P.O. Box 3108
Princeton, NJ 08543-3108

(609) 452-9050
SLA MW-1
FIELD
BLANK
SNO1S SNOL17
86GWIS0A B6GWIHIT
12-2-86 11-26-85
O 0
<Q.1 .49
<0.1 1.9
<01 <0.1
0.04 <O.O01
<0.10 0.14
<1.0 800
1.0 1907




Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

m@

COMMON ANIONS AND TDS ANALYSES REPAORT

HART IDENTIFIER

PTL INDENTIFIER

JOB REFERENCE #

DATE OF REPORT

CHLORIDE

FLUGQRIDE

BROMIDE

NITRATE NITROGEN
NITRITE NITROGEN

ORTHO PHOSPHATE
SULFATE

TOTAL DISSOLVED SOLIDS

MAFB ARUEQUS SAMPLE

MW-2

SNO18

860GW3IS23

11-26-86

&0

.87
2.1

<O, L
<0.0t
019
2350
ZI16

MW-3

SNO1 9

B&LGW3IS23

11-26-86

mg /1

g0
.69
2.8
0.1
Q.01
Q.19
1518
1200

Member: American Council of Independent Laboratories, Inc.

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050
MW-4 DW-S
SNO20 SNO21
86GWIS2T  BLHGWZEST
11-26-86& 11-26-8¢
50 5
¢.85 .37
“OL.1 0.0
<Q.1 013
<Q.Ot LOL.OL
19.2 a.14
L2000 48a0Q
1996 4343

3 4



Princeton Service Center

Princeton, NJ 08540

U.S. Route 1 A

“ring

H.8.-5

lesting

[elooraiory e.

COMMON ANIONS AND TDS ANALYSES REPORT

HART IDENTIFIER

PTL IDENTIFIER

JOB REFERENCE #

DATE QF REPORT

CHLORIDE

FLUOR1DE

BROMIDE

NITRATE NITROGEN
NITRITE NITROGEN
ORTHO PHOSPHATE
SULFATE

TOTAL DISSOLVED SOLIDS

MAFB AQUEOUS SAMPLE

MDL

1.0
o.1
0.1
0.1
0.001
0.1

SWA

SNO23

B6GW3IS38

11-25-86

400
1.9
2.8
0.29
0.08
O,.10
2400Q
44560

86GW3I538

11-25-36

120
1.3
1t
0.2
<OL01
0.96
1100
29596

Member: American Council of Independent Laboratories, Inc.

P.O. Box 3108
Princeton, NJ 08543-3108

(609) 452-9050
SWC SWD
SNO29 SNO2S
B4L4GWIS3I8 B&LLWISTE
11-295-86 11 -29-72~
180 SQ
1.6 1.9
2.7 1.8
Q.29 0,21
<0.01 S0l
<OL.10 SO, 10
XI00 TR0
4782 873




H.8.-6

plincelon

P.O. Box 3108
es In Princeton, NJ 08543-3108
(609) 452-9050

fm@

Princeton Service Center
U.S. Route 1
Princeton, NJ U8540

COMMON ANIONS AND TDS ANALYSES REPORT

MAFB AQUEOUS SAMPLE

HART [DENTIFIER SWE CQoe
PTL INDENTIFIER SNO27 SNO22
JOB REFERENCE # B6GW3538 06GW3523
DATE OF REPORT 11-25-86 11-25-86
MDL mg/1
CHLORIDE 1.0 380 430
FLUORIDE 0.1 1.9 0.40
BROMIDE 0.1 6.8 0.1
NITRATE NITROGEN 0.1 1.05 <O.t
NITRITE NITROGEN 0.01 0.10 0.03
ORTHO PHOSPHATE 0.1 0.22 0.9
SULFATE 1.0 2400 <1.0
TOTAL DISSOLVED SOLIDS 2.0 4761 2120

Member: American Council of Independent Laboratories, Inc.




(CL5060B/0528N)

APPENDIX H.9
PTL QC DATA
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APPENDIX H.9.a
LABORATCRY METHODOLOGY SUMMARY




Y-

H.9.a.-1

<1 prineeien

P.O. Box 3108
4 e',s |n Princeton, NJ 08543-3108
. > (609) 452-9050

a @r@t@r inek

Princeton Service Center
U.S. Route |
Princeton, NJ 08540

METHODOLOGY SUMMARY

AQUEDUS SAMPLES

METAL ANALYSES - EPA &600/4-79-020

BERYLLIUM 210.1 ARSENIC 206.2
CADMIUM 213.1 SILVER 272.1
CHROMIUM 218.1 ANT IMONY 204 .1
COPPER 220.1 SELENTUM 270.2
NICKEL 249.1 THALLIUM 279.1
LEAD 239.1 MERCURY 2435.1
ZINC 289.1

COMMON ANIONS - EPA 600/4-79-020
SM -16th~EDITION, 1985

CHLORIDE SM 407 A
FLUORIDE EPA 340.1
BROMIDE SM 405

NITRATE NITROGEN EPA 332.1
NITRITE NITROGEN SM 419

PHOSPHATE EPA 365.2
SULFATE EPA 37S.4
TOTAL DISSOLVED SQLIDS ERPA 160,11
TOTAL PETROLEUM HYDROCARBON EPA 418.1

Member: American Council of Independent Laboratories, Inc.




H.9.a.-2

rin@et@n

lefboraiery Tne.

%

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

METHODOLOGY SUMMARY

SOIL SAMPLES

METAL ANALYSES - SOLID WASTE METHOD/SW-846

BERYLLIUM 7090
CADMIUM 7130
CHROMIUM 7190
COPPER 7210
NICKEL 7920
LEAD 7420
ZINC 7950
ARSENIC 7060
SILVER 7760
ANT IMONY 7040
ScLENIUM 7740
THALLIUM 7840
MERCURY 7470

TOTAL PETROLEUM HYDRACARBON - SOXHLET EXTRACTION
EPA METHOD 418.1

Member: American Council of Independent Laboratories, Inc.

P.O. Box 3108
Princeton, NJ 08543-3108
(609) 452-9050
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APPENDIX H.9.b

PRIORITY POLLUTANT METALS,
COMMON ANIONS AND TOTAL DISSOLVED
SOLIDS DUPLICATE AND MATRIX
SPIKE ANALYSES RESULTS FOR
WATER SAMPLES




Princeton Service Center

U.S. Route 1

Princeton, NJ 08540

[. PRIORITY POLLUTANT METALS

BERYLL IUM

3506/006
3I523/007

CADMTIUM
3506/006

3323/007
3538/027

CHROMIUM

3506/006
3523/007

COPPER
35067006
35237007
3538/027
NICKEL
35067006

35237007
35387027

Note: Quali
performed in
Appendix H.9.

ty control (duplicate and matrix spike) analyses are
conjunction with routine sample analyses; refer to

d for dates of inorganic analyses of samples.

DUP 1.

<0.095
<0.05

<0.005
<0.005
<0.005

<0.02
<0.02

0.03
0.03
0.04

<0.01
<0.01
0.013

memoer. American Lounci of inaepenaent Laboratories, Inc.

H.9.b.-1

DurP ITI.

<0,

<0
<0
<0

<O
<0

05
.05

. 005
. 005
. 005

.02

.02

0.03
0.03
0.04

<0
<0

.01
.01

0.014

QUALITY CONTROL DATA

SPIKE
SOLUTION
ADDED

mg/1

0.150
0.150

0.150
0.150
0.150

0.150
0.150

0.150
0.150
0.150

0.130
0.150
0.150

Page 1 of l.‘

P.O. Box 3108
Princeton, NJ 08543-3108

(609) 4529050
SPIKED 7% RECOVERY
SAMPLE
0.132 88
0.129 86
0.199 106
0.197 105
0.153 102
0.1353 102
0.154 103
0.179 @9
0.182 101
0.204 109
0.149 99
0.148 o9
0.147 89

i



-

Page 2 of & :
H.9.b.-2

AMNCEON

& hesting e
labeiaiop/liney

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

R
S
.

SPIKE SOLUTION SPIKED %RECOVERY

DUP |. DUP i, ADDED SAMPLE
LEAD
3440/003, mg/kg 2.23 2.25 120 119.5 e8
3506/006 0.025 0.026 0.130 0.152 84
3323/007 <0.02 {0.02 0.1350 0.132 101
3538/027 <0.02 20,02 0.150 0.148 29
ZINC
35306/006 0.087 0.088 0.130 0.254 111
3523/007 0.058 0.061 0.150 0.214 103
3338/027 0.24 0.185 0.150 0.349 86
ARSENIC
35237014 <0.01 <0.,01 0.20 0.172 86
3538/024 <0.01 <0.01 0.20 0.186 93
SILVER
3506/006 0.02 0.02 0.150 0.133 89
33523/007 <0.01 <0.01 0.130 0.129 86
35387027 <0.01 <0.01 0.150 0.131 87
SELENIUM
35237014 <0.01 <0.01 0.20 0.188 4
3538/024 <0.01 <0.01 0.20 0.174 87
THALL TUM
3506/006 <0.010 <0.010 0.15 0.139 ?3
3523/007 <0.010 <0.010 0.15 0.134 89
MERCURY
3506/005 <0.001 <0.001 0.005 0.0048 96
35237014 <0.001 <0.001 0.005 0.0046 92
35387026 <0.001 <0.001 0.005 0.0052 104

Note: Quality control (duplicate and matrix spike) analyses are
performed in conjunction with routine sample analyses; refer to
Appendix H.9.d for dates of inorganic analyses of samples.

Member: American Council of Independent Laboratories, Inc.




H.9.b.-3 Page 3 of &

. 1 prineefion
L Esing
[elooratiory Me.

Princeton Service Center
U.S. Route 1
Princeton, NJ 08540

SPIKE SOLUTION SPIKED %RECOVERY

DUP L. DUP Il. - 0DED SAMPLE
II. COMMON ANIONS
CHLORIDE
35067005 58 62 - -— -
3503/021 35 35 - - --
FLUORIDE
3523/008 0.87 0.82 0.40 1.20 88
3538/026 1.5 1.5 0.40 1.86 90
BROMIDE
3523/001 <0.10 0.50 2.0 2.1 93
3I538/025 2.4 3.0 2.0 4.3 80
NITRATE NITROGEN
3506/015 <0.10 <0.10 0.20 0.225 112
3523/020 <0.10 <0.10 0.20 0.20 100
3538/027 1.27 0.83 0.20 1.22 90
NITRITE NITROGEN
3523/008 <0.01 <0.01 0.048 0.038 95
3506/015 <0.01 <0.01 0.04 0.036 90
PHOSPATE
3523/018 0.14 0.15 0.50 0.63 96
3538/026 <0.10 <0.10 <0.50 0.52 104
SULFATE
3523/008 1650 1700 1000 2850 117
3538/026 3650 3300 1000 4500 100

Note: Qualjty control (duplicate and matrix spike) analyses are
performed in conjunction with routine sample analyses; refer to
Appendix H.9.d for dates of inorganic analyses of samples.

Member: American Council of Independent Laboratories, Inc.




Page 4 of 4 I

Princeton Service Center P.O. Box 3108
U.S. Route 1 Princeton, NJ 08543-3108
(609) 4529050

Princeton, NJ 08540

SPIKE SOLUTION SPIKED %RECOVERY
ADDED SAMPLE

DUP I. pup .

I11. 7JOTAL DISSQOVLED SOLIDS

3523/017 1896 1918 _— -
3538/024 2625 2567 _— _— —_—

IVv. PETROLEUM HYDROCARBOMN

DUPLICATE ANALYSIS WAS NOT DONE DUE TO INSUFFICIENT SAMPLE VOLUME
PROVIDED.

Note: Quality control (duplicate and matrix spike) analyses are
performed in conjunction with routine sample analyses; refer to
Appendix H.9.d for dates of inorganic analyses of samples.

Member: American Council of Independent Laboratories, Inc.
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APPENDIX H.9.c

HALOGENATED VOLATILE ORGANIC
DUPLICATE AND MATRIX SPIKE
ANALYSES RESULTS FOR
WATER SAMPLES
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APPENDIX H.9.d
LABORATORY CHRONICLES
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H.9.d.-1

PRINCETON TESTING LA3ORATORY

LABCRATCRY CHRONICLE

COMPANY: Fred C. Hart Associates JOB NO. 86GW3523
TYPE SAMDLES: Water DUE DATE:
NUMBER: 13 DATE RECEIVED &

REFRIGERATED: 10/31/86

ORGANICS
EXTRACTION INFORMATION ANALYSES INFORMATION
1. ACID EXTRACTABLES 11 75/ 8 1. VOLATILES
T T e 117 12/ 86
2. BASE/NZUTRALS 31/ _86 (a) 601/602 —
3. PESTICIDES/PCSBs I (5) 624 —
T 3
MISCILLANEZOUS . VA 2. ACID EXTRACTABLES 11712 /86
- 3. BASE/NEUTRALS * 11/11/ 86
DIVISION SUPERVISOR
- 5. MISCELLANEOUS !/
INCRGANICS OTHYEZR ANALVTES
1. METALS S
2. CYANIDES _J__/__
3. PYENOL I/
DIVISION SUPERVISOR
REVIEW & APPROVAL: /__/

QUALITY CONTROL SUPERVISOR
REVIEZW & APPROVAL:

IZ fractions are re-extracted and re-analyzed because initial endeavors
did not meet gquality control acceptance criteria, include dates for bcth.

* Base Neutrals/Acid Extracts - Method 625
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PRINCEZTON TEST

H.9.d.-2

ING LA3BORATORY

LABORATCRY CHRONICLE

EXTRACTION INFORMATION

1. ACID EXTRACTABLES
2. BASE/NEUTRALS

3. PESTICIDES/PCBs
4. MISCZELLANEOUS

DIVISION SUPERVISOR
REVIZW & APPROVAL:

INORGANICS

1. M=TALS
2. CYANIDES
3. PHINCL

DIVISION SUPERVISOR
REVIEW & APPROVAL:

ERRRE

] ]

|

QUALITY CONTROL SUPERVISOR

REVIZW & APPROVAL:

CCMPANY: Fred C, Hart Associates
TYDE SAMDLES: Water
NUMBZR: 5

ORCGANICS

1176/
11/6_/
I/
_
11720/
_I__/
I/

/__/

86
86

= JOB NO. 86GW3538
DUE DATE:

DATE RECEIVED & 11/3/86
REFRIGERATED:

ANALYSES INFORMATION

1. VOLATILES

(a) 601/602 13,86

(b) 624 Y SR S
2. ACID EXTRACTABLES ___ 11/.11/86
3. BASE/NEUTRALS 11 /1u /86
4. PESTICIDES/PCBs _ [/ __/__
5. MISCELLANEOUS I S 4

QTHZR ANALYTES

IZ fractions are re-extracted and re-analyzed because initial endeavors
did not meet gquality control acceptance criteria, include dates for both.

REVISED 2/24/86

PAGE 5
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H.9.d.-3
PRINCETON TESTING LABORATORY

LABORATORY CHRONICLE

COMPANY:__ Fred C. Hart Associates JOB NO.___ 86GW3506
TYPE SAMPLES: __ Water DUE DATE:
NUMBER: 9 DATE RECEIVED &
REFRIGERATED: _ 10830/86
ORGANICS
EXTRACTION INFORMATION ANALYSES INFORMATION
1. ACID EXTRACTABLES 11/11/86 1. VOLATILES
T (a) 601/602 11,1086
BASE/NEUTRALS 11/11 /86 -
PESTICIDES/PCBs A /] (b} 624 _—
MISCELLANEOUS noa  _/_ /2 RCID EXTRACTABLES __ _ 11/12/ 86
3. BASE/NEUTRALS 11/12/ 86
DIVISION SUPERVISOR
REVIEW & APPROVAL: 11/20/ 85 4. PESTICIDES/PCBs I
- 5. MISCELLANEOUS I
INORGANICS OTHER ANALYTES
1. METALS I
2. CYANIDES I
3. PHENOL A
DIVISION SUPERVISOR
REVIEW & APPROVAL: /__/

|
|
|
|

QUALITY CONTROL SUPERVISOR
REVIEW & APPROVAL:

If fractions are re-extracted and re-analyzed because initial endeavors
did not meet quality control acceptance criteria, include dates for both.

REVISED 2/24/86 PAGE 5




H.9.d.-4
PRINCZTON TESTING LASORATORY

LAPORATORY CHRCNICLE

COMPANY: Fred C. Hart Assoc.
TYPE SAMPLES: "oter
Five (5)

ORGANICS

EXTRACTION INFORMATION

1. ACID EXTRACTABLES
2. BASE/NEUTRALS

3. PESTICIDES/PCBs
4. MISCELLANEQUS

1]
I

DIVISION SUPERVISOR
REVIEW & APPROVAL: /7

|
|
|

INORGANMICS

1. METALS /
2. CYANIDES /
3. PHENOL /

—
—
~
&
|
—

lo«

DIVISION SUPERVISOR
REVIEW & APPROVAL: 4//'644 1 &

QUALITY CONTROL SUPERVISOR
REVIZW & APPROVAL:

JOB NO. 86GW3538

DUE DATE=:

DATE RECEIVED &
REFRIGERATED: 11-3-86

ANALYSES INFORMATICON

1. VOLATILES

(a) 601/602 I A
(b) 624 Y A
2. ACID EXTRACTABLES ___ _ /_/
3. BASE/NEUTRALS Y
4. PESTICIDES/PCBs ___ [ [
5. MISCELLANEOUS Y

OTHER ANALYTES

Digestion - 11-3-86

Arsenic and Selenium 11/4 - 11-6-86

Mercury - 11-7-86

If Zracticns are re-ex:iracted and —-analvzed because initial endeavors
id not meet guality contrdl acceptancse criitaria, inclilude dates Zor bozch.

Total Petroleum Hydrocarbons 11-20-86 3rsmide 11-21-86

Total Dissolved Solids 11-5-86 ”Hlo;ide 1-io86

pH P —

o . Sulfate 11-20-86

Nitrate Nitrogen 11-3-86 Fluoride I1-19-86

Nitrite Nitrogen 11-4-86

REVISZED 2/24/86

Total Phosphate as P "y, _oyj_g¢

PAGE 5
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PRINCEZTON T

H.9.d.-5
ZSTING LA3ORATCRY

REVISZD 2/24/86

LABORATCRY CHERCNICLZE

coM2aANY: Fred C. HArt Associates SOB NO. 86GW3440

TY2Z SAMZPLZES: Soil DC= DATE:

NUM3ZR: 9 DATZ RECZIVED &

- RETRTCERATED : 10/27/86

ORGANZICS

EXTRACTICON INTORMATICON ANATYSES INFORMATION

1. ACID EXTRACTABLES 4 _/__/__ 1. VCLATILES

2. 3BASZT/NIZUTRALS /__/ (2) 8010/8020 — 12/01 /26

' 3. PZSTICIDES/PCBs I (o) 624 —_—
T = =

4. MCSCILLANTOUS . s 2. ACID EXTRACTASLES Al
R 3. BASZ/NEUTRALS I

IVISION SUPERVISOR bmam =

RSVI=W & ADDROVAL: AV PESTICIDES/PCBs Il
- 5. MISCEILLANEOUS I/

INCRCGANICS CTEIR ANATYTES

1. MSTASS I/

2. CZANIDE=S /]

3. PHEINCL I I__

DIVISION SUPERVISOR

REVIZW & APPROVAL: I/

QUAZITY CCONTRCL SUPERVISOR

REZTIZIW 5 APPROVAL:

r
IZ Zracticns ars re-exitracted and rs-analvzed because initial endeavcers
éii nct meet guality conirol accestance cxizaria, include dates for bezn

PAGE 5




H.9.d.-6
PRINCZTON TESTING LABORATORY

LABORATORY CHRCONICLE

COMPANY: Fred C. Hart Assoc JOB NO. 86GW3440
TY2PE SAMPLES: Soil DUE DATZ:
NUMBER: Eight (8) DATE RECEIVED &

REFRIGERATED: 10-27-88

ORGANICS

EXTRACTION INFORMATION ANALYSES INFORMATION

1. ACID EXTRACTABLES 1. VOLATILES

/__/
2. BASE/NEUTRALS A (a) 601/602 S
3. PESTICIDES/PCBs Sl (b) 624 -—
4. MISCELLANEOUS ~, /2. ACID EXTRACTABLES A
E— 3. BASE/NEUTRALS A
DIVISION SUPERVISOR
VIS & ADDROVALS _, /4. PESTICIDES/PCEs A
E— 5. MISCELLANEOUS A
INORGANICS OTHER ANALYTES
1. METALS ] Digestion - 10-28-86
2. CYANIDES I/ Lead - 11-5-86
3. DHENOL I
DIVISION SUPERVISOR
REVIEW & APPROVAL: 18

QUALITY CONTROL SUPERVISCR
REVIEWN % APPROVAL:

IZ Zracti & re-analyzed zecause initial endeavors
did not meet guality control accestanca critaria, include dates for boch.
Total Petroleum Hydrocarbons 11-6-86 3rom.de

: Al e
Total Dissolved Solids chlaride

s e

PH . Sulfate
Nitrate Nitrogen Fluoride
Nitrite Nitrogen

Total Phosphate as P

REVISED 2/24/86 PAGE 5




e ) "H.9.d.-7

FRINCZTON TESTING LASORATORY

LABORATORY CHRONICLE

COMPANY: Fred C. Hart Assoc. JOB NO. 86GW3506
TYPE SAMPLES: Water DUE DATE:
NUMBER: Eight (8) DATE RECEIVED &

REFRIGERATED: 10-30-86

ORGANICS

EXTRACTION INFORMATION ANALYSES INFORMATION

1. ACID EXTRACTABLES __/__/__ 1. VOLATILES

2. BASE/NEUTRALS I (a) 601/602 —

3. PESTICIDES/PCBs Ay (b) 624 _—

. (as] ”m -

4. MISCELLANEOUS aE 2. ACID EXTRACTABLES ___ [/ /[
- 3. BASE/NEUTRALS I

DIVISION SUPERVISOR

REVISW & APPROVAL: s 4. PESTICIDES/PCBs ]
- 5. MISCELLANEOUS A

INORGANICS OTHER ANALYTES

1. METALS 11/4 —_1/__6/__6_ Digestion - 10-31-86

2. CYANIDES —_— —/—/—— Arsenic and Selenjum 11/4 - 11-6-86

3. PHENOL /_/

Mercury - 11-7-86

DIVISION SUPERVISOR
REVIEW & APPROVAL: 9,7H§ﬁ1 Y &

QUALITY CONTROL SUPERVISOR
REVIEW & APPROVAL:

Tf£ Zrac+ticns are re-extracted and r=-analyzad tTecause ini<ial endeavors
did no% meet guality control accegtancs crizfaria, include dates Zor zctTh
Total Petroleum Hydrocarbons 11-18-86 3r-mide 11-3-86
Total Dissolved Solids 10-31-86 "1:ﬂ:"de \T7-88
pH Tyt s
: ; Su.zate 11-20-86
Nitrate Nitrogen 10-30-86 Fluoride 11-T9-8¢
Nitrite Nitrogen 10-30-86 Total Phosphate as P 11-19-86

REVISED 2/24/86 PAGE 5




H.9.d.-8
PRINCEZTON TESTING LABORATORY

LABORATORY CHRCNICLE

COMPANY: Fred C. Hart Assoc. JOB NO. 86GW3523
TY2E SAMPLES: Water DCE DATE:
NUMBER: Tweleve (12) DATE RECEIVED &

REFRIGERATED: 10-31-86

ORGANICS
EXTRACTION INFORMATION ANALYSES INFORMATION
1. ACID EXTRACTABLES __/__/__ 1. VOLATILES
2. BASE/NEUTRALS A (2) 601/602 _
3. PESTICIDES/PCBs I (b) 624 _
" 3. BASE/NEUTRALS S
DIVISION SUPERVISOR =
) 5. MISCELLANEOUS Y
INORGANICS OTHER ANALYTES
1. METALS 11/5~ 117 6 /86 Digestion - 11-3-86
2. CYANIDES —_— -—/-—/—- Arsenic and Selenium 11/5 - 11-6-86
3. PHENOL /__/

Mercury - 11-7-86

DIVISION SUPERVISOR
REVIEW & APPROVAL: L//@l N4

QUALITY CONTROL SUPERVISOR
REVIZW & APPROVAL:

z rac%icns are re-ex+tracted and re-analyzed zecause initial endeavors
did no% meet guality control accestancs critzsria, include dates for both.
Total Petroleum Hdydrocarbons 11-18-86 3r-mide 11-3-86
Total Dissolved Solids 10-31-86 “"1;':;"de 1 T=5=8%
pH iz
. > su.zate =20~
Nitrate Nitrogen 10-31-36 Fluoride H fg 22
Nitrite Nitrogen 10-31-86 o

Total Phosphate as P 11-19-86

REVISED 2/24/86 PAGE 5




H.9.d.-9
PRINCZTION TESTING LABORATORY

LAEORATORY CHRCONICLE

COMPANY : Fred C. Hart Assoc. JOB NO. 86GW3441

Tvor saMprLEs: ol SUE DATI:

NUMBER: Three (3) DATE RECEIVED s

REFRIGERATED: 10~27-86

ORGANICS

SXTRACTION INFORMATION ANALYSES INFORMATION

1. ACID EXTRACTABLES _/__/__ 1. VOLATILES

2. BASE/NEUTRALS A (a) 601/602 —_—

3. PESTICIDES/PCBs A S (b) 624 —

4. MISCELLANEQUS e 2. ACID EXTRACTABLES I
- 3. BASE/NEUTRALS I

DIVISION SUPERVISOR }

REVIEW & APPROVAL: A 4. PESTICIDES/PCBs ____ _ [/ [/ _
- 5. MISCELLANEOUS I

INORGAMICS OTHER ANALYTES

1. METALS 11/4 - 11/ 6 /86 Digestion ~ 10-28-86

2. CYANIDES — —-——/—-—/--—- Arsenic and Selenium 11/5 - 11-6-86

3. PHENOL / /

Merucry - 11-3-86

DIVISION SUPERVISOR 4 ) L EF
REVIEW & APPROVAL: 9,766621 /77

QUALITY CONTROL SUPERVISOR
REVIEW & APPROVAL:

IZ Zracticns are re-extractaed and r2-~analyvzed zecause inizial endeavers
did not meet guality control accezstancs csrigaria, include dates for zcznh
Total Petroleum Hydrocarbons 11-19-86 3remide

Total Dissolved Solids O

H Chloride

) . Sulilate

Nitrate Nitrogen

Fluoride
Total 2Zhosphate as 2

Nictrite Nitrogen

REVISED 2/24/86 PAGE 5
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APPENDIX H.10

J8L TESTING COMPANY RESULTS FOR GRAIN SIZE
ANALYSIS OF MAFB SUBSURFACE SOIL SAMPLES
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APPENDIX H.11
J&L TESTING COMPANY RESULTS FOR TRIAXIAL

PERMEABILITY ANALYSIS OF MAFB
SUBSURFACE SOIL SAMPLES

(CL5060B/0528N)




H.11-1

SUMMARY OF TRIAXIAL PERMEABILITY

TEST RESULTS
CLIENT:HAR™
PROJECT LOCATION:MAFB
SAMFLE NO.:SW-8 DATE:NOV 22 1986
DESCRIPTION: ST~ JOB No.:86B125-0Q1¢€
15-17
TUBE
TELL MNO.:1 SLUID: DEAIRED B-Farameter:1.0
PHYSICBL PROPERTY AT . s o v v e et v sttt e eesusoeeoeoenees
i INITIAL HEIGHT: T.840 1in FINAL HEIGHT: T.8375 in
INITIAL DIAMETER: 2.8000 1n FINAL DIAMETER: 2.8000 in
INITIAL WET WEIGHT: Iz am FINAL WET WEIGHT: 336.0 gm
l WET DENSITY =, 124.2 ocot WET DENSITY 134.7 pet
! MOISTURE CONTENT: A MOISTURE CONTENT: 18.4 %
DRY DENSITY: 112.7  act DRY DENSITY: 112.€ pcof
INITIAL SATURATION: & A FINAL SATURATION: 9.5 %
INITIAL VYOID RATIO: LE09740 FINAL YOID RATIC: L 307807
TEST PRRANMETERS i i v v v v v v e vnveceocane hrreever oo ana
CELL PRESSURE: S0, 00 L Q0 L OO0 . QO D=l
HEAD WATER: 45.00 . 00 .00 .00 psi
TAIlLL WATER: IQ.00 L OO L OO0 L Q0 s
PERMERBILITY INPUT TATAR .. i oo ot oo v v vevevenaosnosoones
FLOW @): 10,20 L OO0 OO . Q0 (ot
LENGTH (L): 7.834 .00 .00 . QO in
AREA (A): &Lolé . 0 L 00 L Q0 11N
HEAD (h): 5.00 .00 <00 .00 psi
TIME (t): OO0, O . OO L Q0 . Q0 min

TOMPUTED PERMERBILITY &8

TEST NO. 1, k=
TEST NO. 2, k=
TEST NO. 3, k=
TEST NO. 4, k=

Z0 degrees Centigrade

2. 29ZE-OG7
. QQOE+000
. QOOE+QOO
. O00E+000

cm/sec
cm/sec
cm/sec
cm/sec

.....




H.11-2
wd L BT STy f
eeoenene- e @ Oeetechmcel Teating i
— e
[T Y TR PATE - .. I l |DA0li
P — se-e o e _BCRITo]
&T-|
/ST T
K:-Q-L
Aht
FLOW vs TIME
T
JAY
o SEEssaw y :
~ /0 o
[ -] >
5 e
S 3 ” !
.
5
17
V|
1 1 1 H -
| 1 1 1 1 T
S 2 oS s e
Time / min
Q cc = rv
L i =z 27935
A 2= 279 ﬁﬂ
h pu:z ©
t sec: /4°°7
-7
- 3 L9 A
kzo’c cm/sec
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H.11-5

SUMMARY OF TRIAXIAL PERMEABILITY
TEST RESULTS

& -
CLIENT:HAR™
CROJECT L.OCATION:MAFB
SAMPLE NQO. :SW-9 DATE:NQV 22 19864
DESCRIPTION:ST-! JOB Na.:86B125-01F
15-17
TUBE
TELL NOQ.:2 SLUID:DEAIRED B-Farameter:1.00
PHYZICARL PROPERTY DATA . e i sttt v evsneevooseesseeoanson
INITIAL HEIGHT: T.300 in FINAL HEIGHT: Z.800 1in
INITIAL DIAMETER: 2.8000 1N FINAL DIAMETER: 2.8000 1ir
INITIAL WET WEIGHT: 399.4 gm FINAL WET WEIGHT: 8399.4 gm
WET DENSITY = 144.7 pcHt WET DENSITY 144.7 pcf
MOISTURE CONTENT: ‘LT MOISTURE CONTENT: 12.2 %
DRY DENEITY: . 120.4  pcAo DRY DENSITY: 120,484 pcf
INITIAL SATURATION: 100.9 % CTINAL SATURATION: 100, %
IMITIAL YOID RATIO: LA A FINAL VOID RATIO: LIRS
TEST PRRAMETERE e i i v it e e v e s e et e e st e s e
CELL PRESSURE: S0, O L Q0 L0 L0 D=t
HEAD WATER: 15.00 .00 .00 . Q0 psi
TAIL WATER: [0 L QO L0 OO o=:
PERMERSILITY INPUT TAT R . i i it ettt e sveseeeseveveeonns
FL.OW (G 100 AN L 00 L O cz
CENGTH (L) T.380 ele] .00 alel in
AREA (A): L, 1¢ L QO . Q0 L 00 01
HEAD (h): 5. 00 .00 .00 . QO DSl
TIME (t): TO0, Q0 L OO0 .00 00 min

COMPUTED FERMEARRILITY & 20 Seqress lentigrade.......

TEST MO, 1, V= 1. 632E-004 cm/ses
TEST NO. 2. k= . 0O0E+0O0Q0 cm/sec
TEST NO. I, b= L OGOOE+OO0 cm/sec
TEST NO. 4, k= . O00E+Q00 cm/sec
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SUMMARY OF TRIAXIAL PERMEABILITY
TEST RESULTS

F
CLIENT:HAR™
PROJECT LQOQCATION: MAFE
SAMFLE NO. :DW-2 DATE:NQV 22 1986
DESCRIPTION:ST-1! JOB Na., :86BL125-Q1A
14-15
TUBE
TELL NO.:Z FLUID: DEAIRED B-Farameter:1.0
PHYSTICARAL PROPERTY DATE . o e o v v enee. v e s e st s s e e s e e
INITIAL HEIGHT: T.800 in FINAL HEIGHT: T.776 in
INITIAL DIAMETER: 2.8000 in FINAL DIAMETER: 2.8000 in
INITIAL WET WEIGHT: 327.7 am FINAL WET WEIGHT: 829.8 gm
WET DENSITY = 124.4 peo WET DENSITY 1235.1 pes
MOISTURE CONTENT: 17.9 % MOISTURE CONTENT: 18.2 %
DRY DENSITY: 114,27 pcof DRY DENSITY: 114.7 ot
INITIAL ZATURATION: 7.7 A FINAL SATURATION: 7.9 %
INITIAL YOID RATICQ:. L OORESE FINAL VOID RATIO: L SO10RS
TE ST PRRABMETER S e i e i st i it eeeseesnensoooensveonecoonan
CELL PRESSURE: 30, 00 . Q0 . Q0 . Q0 os:
HEAD WATER: 4S. 00 .00 00 .00 os1
TAIL WATER: 39.00 OO L 00 00 oS3
BERNREARBILITY INPUT DARTAR . . i ot v v e vovereoeeceoesroossees
FLOW «@): 14,30 Y] L Q0 Il foubes
LENGTH (L) T.30 . 00 .00 .00 in
AREA (A): &.14 L Q0 Nl ey 5Q1m
HEAD (h): 5.00 .00 .00 .00 psi
TIME (¢): SO0, 00 . Q0 L QO 0 min
COMPUTED PERMEARILITY & [0 Jdeqgrees Lentigradé.......
TEST NOQ, 1, b= 4. 634E-007 cm/se:x
TEST NOQ, 2, k= . O00CE+000 cm/sec
TEST NO, I, b= « QOOE+QOO cm/sec
TEST NOQ. 4, k= « O00E+000 cm/sec
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~ o
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Time / min
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SUMMARY OF TRIAXIAL PERMEABILITY

DATE:NOV 22 1986
JOB Na. :86B125-01¢

B-Parameter:1.00

TEST RESULTS
uf
CLIENT:HARY
PROJECT LOCATION:MAFEB
SAMPLE NO.:Dw-4
DESCRIPTION: ST-:
20-22 FEET
UD TURE
CELL NOL:1 FLUID: DEAIRED
PHYSICAL PRIAPERTY DATA. ..o eeeo.. cr e tees e
INITIAL HEIGHT: 3,230 in FINAL HEIGHT:
INITIAL DIAMETER: 2.8100 in FINAL DIAMETER:
INITIAL WET WEIGHT: ?T9.2 agm FINAL WET WEIGHT:
WET DENSITY = 178.& pcf WET DENSITY
MOISTURE CONTENT: 165.7 % MOISTURE CONTENT:
DRY DENSITY: 118.7  pcof DRY DENSITY:

INITIAL SATURATION: “9.1 %
AMITIAL VAID RATIO: LATieee

TE ST PRRAMETER S . i i ettt et v oo enveroeroneee
CELL PRESSURE: SO, 00
HYEAD WATER: 15,00
TAIL WATER: T, 00
BERMERRILITY INPUT DATAR . i e ettt v eeeunss
FLOW Q7 18.20
LENGTH (L) a,2%8
AREA (A): & 20
HEAD (h): 5.00
TIME (t): TOO0, 00

TOMPUTED PERMERBILITY & [0 searees Centi;

TEST NO. 1, b= & 460OE-0D0O7
TEST NO. 2, k= . OOOE+0Q00
TEST NO. Z, |} L OOQE+QO0
TEST NO. 4, |} . O00E+0Q00

FINAL SATURATION:
FINAL YOID RATIO:

PR A A

. Q0 L0
.00 ele)
. OO0 . OO

------------

L0 .00
.0 .00
L OO .00
.00 .00
. OO L O

cm/se:
cm/sec
cm/ses
cm/sec

4.246
Z2.8100

960.8
138.7%

16.9
118.8
100.5

in
in

gm
pct
A
nct

-’
g

L 470881

. O
.00
L0

. 0
.00
.00
.00
o 13

PR

0os

[ea
in
Qi n
=X-91
mir
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.' ? . —@ Geotechnical Testing _“—.‘——- ’
CHR'O______. DATE _ __ _ ___. AGE
SUBIECT — e DWW oewe. ______
________________________ ST
20~
K’Ath
FLOW vs TIME
INEREEN
4
29 i
A
,1
/5
A
4 +
o : — 1 :
o yun MRS EERERE
~ LA ! '
o 7° 4 J
$ 7 ;
S y.
1 li | I I
1 ' il T X i
T N 1) ! T .
H Pl : ) B8 17 T
1 I 1 ) i B SEREEEE 1B
o /o 200 o 43
Time / min
Q ¢ = /7.
L in = g9¢
A 2= ¢/ d
h pst = b
t sec: /ro>°
k =

20°C cm/sec
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APPENDIX I

CORRESPONDENCE WITH FEDERAL, STATE AND/OR
LOCAL REGULATORY AGENCIES
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NORTH DAKOTA !
STATE DEPARTMENT OF HEALTH
State Capitol
Bismarck, North Dakota 58505

" {c.

ENVIRONMENTAL HEALTH SECTION

AIR FORCE BASE SW-247

1

Hw-021

MINOT
MINCT AIR FORCE BASE

RE:

3
2

al Coordinator

u
rment
Force Base
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Bismarck, North Dakota 58502-5520
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NORTH DAKOTA STAT L.2 -RTMENT OF HEALTH

Date

RADEPARTMENTAL MEMORANDUM
Subject

RE: MINOT AIR FORCE BASE SW-247

10: MARTIN R. SCHOCK
FROM:  STEVEN J. TILLOTSOij;u/L;(f/

SUBJECT: REVIEW OF PHASE I DOCUMENT FOR THE MINOT AIR FORCE BASE INSTALLATION
RESTORATION PROGRAM {IRP)

DATE: OCTOBER 25, 1935

Tne Department recently received a copy of the Phase [ study of the
Installation Restoration Pragram for the Minot Air Force Base,, This Pnase |
study includes a records search and proposes some groundwater monitoring
installations around tne Minot Air force Base landfill permizted in the Nwly
of “ne NI Ygof Section 11, TWP 157, R 33 as Permit SW-247,

Tna records search iagicated oorTions of tne Gandfill owere 23 for o
5¢ wznk cleaning stusges, 271s, solvents {in2liling chicrinagi=l scivert
Mok, paints, strippar, anc Lainners,
53ms norings and monitoring wells at tne site indicate tnhe areg 1S uncerizin
ny a fractured till witn :som= Yenses of sand and gravel., The water tadle at
Tne site ranges from near surface o approximately 12 feet below land
surface, Leachates from nearcy sewage 13goons are prodably contributiag io
tne nigh water table condizions. Tne site is dissected by a nortnwest 1o

A

southeast trending drainacgeway which flows into a nearhv intermittent
stream, Maps available from tne County Groundwater Study inzgicate the small
grainageway and tne intermittent stream are unc2riain Dy sand and gravel
deposits which make up & small aquifer.

The Phase [ study proposes that the landfill site be furtner monitored w'ih 3
surface water monitoring proyram and six clusters of monitoring wells to de
instalied around the perimeter of the site, Tne screened intervals for tne
clusters would include some wells screened 3t and near the water fable 1o
nanitor for floating contaminants such as petroleum products, The six
clusters would include one cluster to te constructed witnin tne driinageway
leading of f-site,

It appears that the proposed si< clusters of wells will be nelpful in
Jg=termining local nydarolegy, however, some thought should be given to
aaditional well installations along and in the northwest-southeast trending
Jrainageway. While the regional flow pattern for groundwater appears (s te %0
the nortneast, there may be significant flow aiong the drainageway which could
azl as 3 cunduit, Therefore, it 15 gdvisable that aaditioril Clusters of
manitarieg wells be 1nstalled as follows {see 2:itached mip':




m

N

Memo to Martin 2.

1.3
October 25, 19385

One cluster of wells should be instailed along the north portion of
the site where the property boundary intersects the drainageway,
This well may act as an upgradient well for flow through the
drainageway (see Site A on attached map).

Another one or two clusters of wells should be.installed in the
interior portion of the landfill along the drainageway (see attached
map for Sites B and C). This would help monitor for lateral flow of
leachates into the ravine,

Finally, the report shows the location of a well cluster in the
drainageway along the eastern perimeter of the site. This well
cluster appears to be well located (see Site D).

The placement of these additional wells along the drainageway would help
monitor for near surface groundwater flow which often follows surficial land

contours.

The remainder of the Phase I report appears to be well prepared and the
construction details for thedmonitoring wells appears to be very adequate, It
would be nelpful for the Department to be kept informed of the progress during
the Phase [l portions of the study.
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James P. Mack

Field f Com n

Geology; hydrogeology; water resources evaluation; groundwater
monitoring programs; geophysical surveys; groundwater
characterization; environmental impact statements and permits;
groundwater remediation.

Experience Summary

Thirteen years cof hydrogeological experience including design of
groundwater monitoring systems, hazardous waste site investigations,
application of hazard ranking models, preparation of RCRA compliance
plans, including monitoring, maintenance and contingency plans, and
spill response plans.

ion
B.S., Geology, Waynesburg College, 1974
M.S., Geology, Adelphi University, 1980
Pr

° Manager of Geosciences Department, consisting of approximately
60 professionals located in nine offices throughout the U.S.

° Conducted and supervised Phase II confirmation studies for the
Air Force's Installation Restoration Program (IRP). This
involved developing scopes of work, estimating costs,
coordinating subcontractors, supervising field work, preparing
draft and final reports, and attending meetings.

° Participated in several Initial Assessment Studies (IASs) for the
U.S. Navy. Prepared water resources, soils and geology sections
for IASs for the Indian Head Naval Ordnance Station, Earl Naval
Weapons Station, Patuxent River Naval Air Station, Mechanicsburg
Ships Parts Control Center and the Davisville Construction
Battalion Center. Collected available published and filed
reports, conducted interviews with appropriate personnel,
evaluated potential groundwater and surface water impacts from
identified disposal areas, and ranked designated sites according
to the Navy ranking model.

° Conducted hydrogeologic 1{investigaticns of landfills and soil
contamination problems in Ohio, West Virginia, Connecticut, New
Jersey, New York, New Mexico, Maryland, Alabama and North Dakota.

(0045R) (11/17/87)




James P. Mack -2~

(0045R)

Participated in the design of a groundwater monitoring system for
a major hazardous waste disposal site near Niagara Falls, New
York. Because of the unique characteristics of the hydrogeologic
environment, a new design was developed for monitoring wells.

Conducted extensive hydrogeologic field investigations at a
hazardous waste disposal site near Baltimore, Maryland, including
drilling of test borings, installation of monitoring wells,
natural gamma logging, aquifer tests, groundwater flow analysis
and an estimate of potential impacts.

Project Manager for a site investigation and remedial design at a
location in Toledo, Ohio, where excessive chromium contamination
had been discovered in low permeable clay soil. Hork consisted
of the construction of 9 test pits, approximately 40 test borings
and collection of over 300 soil samples which were analyzed for
total chromium, hexavalent chromium, EP Toxic chromium. Remedial
option considered consisted of soil excavation, capping,
monitoring and an area of limited use.

Conducted RCRA compliance and environmental 1iabitity audits at
various manufacturing and disposal facilities, including plating
operations, automobile manufacturing plants and hazardous waste
TSD facilities.

Managed two ECRA sites for a major maufacturer. Sites contained
metal and solvent contamination.

Provided technical input for at least ten ECRA sites for various
clients. Work consisted of negotiations with ECRA, preparing
sampling plans, coordinating field sampling activities and
preparing cleanup plans.

Prepared a draft Corrective Actions Permit HWriters Manual for
EPA. Manual specified techniques EPA permit writer could use to
evaluate the effectiveness of proposed groundwater cleanup
programs.

Prepared an off-site spill response plan for a hazardous waste
processing facility near Chicago, Il1linots. Included
coordinating site personnel, contacting local emergency response
agencies and establishing a sequence of procedures for corporate
personnel in the event of a spill.

Prepared earth and water resources sections for major
environmental impact statements on 201 Facilities Plans for large
river basins in the Northeast and Puerto Ricu. This work
included an evaluation of the potential effects expanded suburban
development may have on regional groundwater gquality and
quantity. Characterized existing hydrogeologic conditions,
prepared hydrologic budgets, delineated productive aquifers,
performed safe yield determinations, and identified aquifer
recharge areas.

(1117787




James P. Mack -3~

° Performed a hydrogeological analysis of a proposed hazardous
waste disposal site (for PCBs) in the Upper Hudson region of New
York. This included an evaluation of the site for compliance
with New York State and Federal Hazardous HWaste ODisposal
Regulations, suitability of the leachate collection system, and
adequacy of the groundwater monitoring plan.

Professional Affiliations

National HWell Water Association
Publication

Mr. Mack prepared Earth & HWater Resources sections for the following
studies:

° Environmental Impact Statement on the 201 Facilities Plan for the
Upper Passaic River Basin in New Jersey.

° Environmental Impact Statement on the 201 Facilities Plan for the
Upper Rockaway River Basin, New Jersey.

° Environmental Impact Statement on the 201 Facilities Plan for the
Lajas Valley in Puerto Rico.

° Environmental Impact Statement on the 201 Facilities Plan for the
Upper Hudson-Lake George Region in New York.

° Environmental Impact Statement on the ODredging and Upland
Disposal of PCB-Laden River Bed Sediments in the Upper Hudson,
Fort Edwards, New York.

"Potential Groundwater Contamination from Development at Various
Densities at Elwood, New York." Town of Huntington, Department of
Environmental Protection, Huntington, New York.

“Environmental Impact Statement on the Imperial Gardens Subdivision
With Special Reference to Anticipated Groundwater Contamination,
Commack, New York." Town of Huntington, Department of Environmental
Protection, Huntington, New York.

“"Monitoring, Maintenance and Ccntingency Plan for SCA Chemical
Services, Inc., Model City, New York."

“Off-Site Spill Emergency Response Plan for SCA Chemical Services
Chicago Facility."

"Phase I Field Investigations and Risk Assessment of the Solley Road
Site."

Hydrogeology Assessment of the Laurel Park Landfill, Naugatuck, CT.
IAS Study, Naval Ordnance Station, Indian Head, Maryland.

(0045R) ain/en
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James P. Mack -4~

IAS Study, Naval Weapons Station, Earl, New Jersey.

IAS Study, Naval Air Station, Patuxent River, Maryland.

IAS Study, Ships Parts Control Center, Mechanicsburg, Pennsylvania.
IAS Study, Construction Battalion Center, Davisville, Rhode Island.

Development of a Comprehensive Groundwater Monitoring System to Meet
Federal and State Requirements.

Evaluating RCRA Corrective Actions Program.

Investigation and Corrective Action: How It Was Done at a Superfund
Site in Connecticut.

"Equipment for Data Collection at Hazardous Wastes Sites - An Overview
for Environmental Professionals" (with T.J. Morahan) in The
Proceedings of the National Conference on Hazardous MWastes and

Hazardous Materials, March 1986.

(0045R) Q1/17/87)




Robert D. ldman, CP

Registr n

Certified Professional Geological Scientist  (CPGS) No. 7293.
Certified Professional Geologist in State of Indiana.

Fiel f Com n

Hydrogeological investigations for groundwater contamination, soil and
groundwater sampling, preparation of RI/FS work plans, groundwater
modeling, geophysical exploration for oil and gas and well-site
geology.

X i mmar

Seven years varied geologic, hydrogeologic, and geophyst
experience, including hazardous waste site investigations involvi.g
development and 1installation of groundwater monitoring programs,
geophysical applications and processing and well-site geology.

Education

B.A., Geology, University of Colorado, Boulder, 1979
Addttional courses at University of Lancaster, England, Adelphi
University, Garden City, New York and University of Colorado, Denver.

Key Pr

° Project Manager of two USAF Phase II Installation Restoration
Program projects at & Strategic Air Command Base and an Air Force
plant. Work included preparation of Technical Operations Plan,
Health and Safety Plan, supervision of field work, development of
groundwater monitoring program, Remedial Investigation report.

. Manager of field operations at a CERCLA site for the Remedial
Investigation of a lead and cadmium contamination problem from
mine tailings in Aspen, Colorado. Study included soil sampling,
test pit and borehole investigation, sotls mapping and surface
water budget study.

° Investigations of several abandoned 1{industrial sites in
Pennsylvania and New York involving the sampling of soils for
PCBs and TPH for real estate transactions.

Site visit and evaluation of soils and qroundwater investigations
at a pharmaceutical manufacturer in Sao Paulo, Brazil.

(0346R) (12/23/87)




Robert D. Goldman, CPGS -2~

° Auditing of two commercial low-level radioactive waste landfills
in MWashington and Nevada. HWork 1involved analysfs of the
environmental monitoring systems including the groundwater,
surface water, air, soil and vegetation.

° Field Team Leader including coordination of four companies on
CERCLA site in Tampa, Florida 1{nvolving installation of
14 monitoring wells, sampling of monitoring wells and residential
wells, surface water and soil sampling.

° Assistant Project Manager and field team 1leader at Michigan
CERLCA site; responsible for groundwater sampling, monitoring
well dinstallation, installation and maintenance of 1long-term
monitoring and supervision of general field activities.

° Responsible for three-dimensional modeling of the groundwater
flow at a Michigan CERCLA site to design remedial activities,
utitizing USGS 30 Finite Difference model.

° Assistant Project Manager for two NURE (National Uranium Resource
Evaluation) contracts 1in the Mississippi Embayment. Work
involved extensive research and field sampling of the groundwater
and surface water distribution with emphasis on hydrochemical
trends for mineral exploration.

* Participated in the preparation of RCRA Part B permit applica-
tions for various facilities, including a land treatment facility
and a sanitary landfill.

° Installation of groundwater monitoring well system in Puerto Rico
in compliance with RCRA guideiines for Part B permit.

° Preparation of model to rank the degree of remegial action needed
for 37 hazardous waste sites.

° Project geologist for numerous hydrogeologic investigations to
monitor release of hydrocarbons from underground tanks.

° Interpreted seismic data in geologically complex onshore areas,
tncluding the Overthrust Belt, Paradox Basin and the Great Basin.

° Project geologist for Devonian shale degasification study in
western New York. Responsible for site investigation, develop-
ment of a drilling program and drilling prognoses of 15 wells.

Professional Associations

American Institute of Professional Geologists
Association of Groundwater Scientists and Engineers (Natfonal HWell
Water Association)

(0346R) (12/23/87)
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Robert D. Goldman, CPGS ~3-

Technical Presentation

Gustavson, J.B. and Goldman, R.D., 1980. A Hydrogeochemical Method
for Uranium Exploration in the Mississippi Embayment, Society of

Mining Engineers of AIME Fall Meeting October 22-24, 1980,
Minneapolis, Minnesota.
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Jill F. Greenberg

Fields of Com n

Toxicology of environmental and occupational contaminants; industrial
hygiene/health and safety procedures; solid waste, hazardous waste and
hazardous materials management; receptor analysis; risk assessment and
risk management; data collection and quality assurance/quality control
procedures; environmental compliance audits.

Experien mmar

Seven years of experience in reviewing, assessing and disseminating to
the public and private sectors information on chemical substances
regarding their chemical properties and toxicity; evaluation of epi-
demiologic data on animal and human carcinogens; preparation of public
outreach programs; site investigation and development of remedial
action plans for hazardous waste sites.

Education
B.S., Biological Sciences, State University of New York-Binghamton,

M.P.H. Candidate, Environmental Sciences, Columbia University School
of Public Health

Certificate, New York University Summer Institute in Risk Management
in Environmental Health and Protection, June 1986.

K Pr

* Project Manager for quantitative RI/FS Endangerment Assessments
(EA) of a landfill with mercury contamination in Puerto Rico and
four asbestos disposal sites in New Jersey. Responsibilities
included project plan preparation and revision and final report
preparation.

° Project Manager for a quantitative human health risk assessment
involving storage and burning of hazardous waste fuels at the
Blue Circle Atlantic cement plant in New York State.

Project Manager for a risk assessment for a USAF Phase II
Installation Restoration project at a former Air Force plant in
New Mexico. Responsibilities included development of appropriate
or applicable and relevant requirements (ARARs), cost estimation,
project plan preparation and revision, and final risk assessment
report preparation.

Project Manager for a potential property acquisition of a former
auto parts manufacturing facility by a major appliance
manufacturer. Responsibilities included preparation of a
quantitative risk assessment and toxicological assessment and
review of project team work products.
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Developed portions of a multiple-pathway dioxin risk assessment
of municipal solid waste incineration emissions for Connecticut
Department of Health Services.

Provided technical support to the PRP committees for the Liquid
Disposal Inc. Superfund site and the Rose Township Demode Road
Superfund site in Michigan. Project has included review and
critique of regulatory agency subcontractor reports and work
products, and preparation of documents for negotiations with
Region V. Also responsible for preparation of quantitative
endangerment assessments for potential litigation.

Project Manager for Army Corps of Engineers - sponsored
quantitative risk assessment for the HWinchester Tire Fire
Superfund site in Virginia. Responsibilities included

preparation of project plan and final report, and coordination
and meetings with EPA Region III, the Corps of Engineers and
other regulatory officials.

Project Manager on a New Jersey ECRA case for a manufacturing
facility owned by a Fortune 100 company. Responsible for
development of project sampling plans, ECRA Form I (GIS) and Form
IT (SES) submission, negotiations with NJDEP, and implementation
of project work plan.

Managed and coauthored an OSHA hazard communication training
videotape for a non-manufacturing office products
supplier/marketer with over 60 sales and service centers
nationwide. Also responsible for preparation and filing of RCRA
permits for small quantity generator status. Project includes
ongoing regulatory and technical support in all areas of
environmental compliance.

Responsible for the development and modification of final and
interim status operating permits for the SCA Chemical Services,
Inc., Model City facility. Revised the closure and post-closure
plan, closure cost estimates, personnel training plan, Part A
hazardous waste permit application, and the monitor- ing,
maintenance and contingency plan to meet RCRA and state
requirements for container and bulk storage, tank operations,
waste¥?¥er treatment, PCB storage, solvent recovery and secure
landfills.

Performed a technical review of the Record of Decision for the
PRP committee of the McAdoo Associates Superfund site. Evaluated
the validity of water quality criteria/maximum acceptable
contaminant levels proposed by EPA for 23 organic compounds
detected on-site and prepared a critique of risk assessment
assumptions utilized by EPA in the ROD.
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° Responsible for the preparation and development of a gquidance
document on hazardous materials management for the fixed base
operator/air taxi industry. Environmental compliance management
areas covered included operational and procedural guidelines for
storage and handling of flammable/combustible liquids, acids and
compressed gases, hazardous substance release reporting and
federal, state and 1local hazard communication/right-to-know
legislation.

° Conducted an environmental compliance audit and risk assessment
of hazardous waste management facilities used by a Fortune 100
chemical company. Used quantitative ranking to define corporate
1iability under RCRA and CERCLA.

° Assisted in the development of an EPA Part B Permit HWriter's
Guidance Manual for Hazardous Waste Storage Tanks. HWork included
development of sections pertaining to operating procedures for
tank systems that store or treat ignitable, reactive or incompat-
ible wastes.

° Preparation of an Endangerment Assessment (EA) for a USAF Phase
ITI IRP Superfund site in New Mexico where numerous volatile
organics and heavy metals (i.e. chromium) were detected in soil
and groundwater. MWork included development of aquatic, soil and
airborne contaminant source-pathway-receptor analyses and an
evaluation of 1laboratory QA/QC and reliability of analytical
results. Also responsible for preparation of an EA for a USAF
plant in New York State.

° Prepared an Endangerment Assessment for a Superfund site located
in Delaware. Detailed toxicity profiles were developed for
substances of concern, such as chromium, cadmium and
ethylbenzene, and included identification of acute and chronic
health risks and aquatic fate processes. Also developed an
extensive groundwater/surface water sampling plan for the
long-term monitoring program required by the remedial action
workplan.

° Developed a hazard ranking system based on waste characteristics
values for 22 organic and 18 inorganic compounds detected at
14 hazardous waste disposal sites of a Fortune 50 corporation in
order to fulfill the requirements for an environmental liability
audit. Substances of concern included heavy metals (chromium,
lead), asbestos, tnorganic acids, herbicides and organochlorine,
organophosphate and carbamate insecticides.

° Developed the personnel training plan for the RCRA Part B permit

application of a major New Jersey pharmaceutical manufacturing
firm.
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° Responsible for the classification and preparation of inventories
on chemicals used in the semi-conductor industry, for compliance

purposes under the OSHA Hazard Communication

right-to-know training programs.

Standard and

° Assisted in the development of RCRA Part B applications for the
aqueous waste treatment and container storage facilities of a

major automobile manufacturer in St. Louis,

Missouri. Work

included development of procedures to prevent hazards and an
exposure assessment report for the regulated units at the facil-

ity.

° Assisted in a study of chemical exposures in the auto repair

industry in the greater Metropolitan New York area.
comprehensive manual for educational purposes.

Developed a

° Completion of a nationwide review of state and local regulations
pertaining to access to data on chemical composition and hazard-

ous materials.

Served as an editor and writer for a national heaith publication,

which focused on critical issues in the area of environmental and
occupational health, with analyses of its effact on health policy.

° Aided in the preparation of reports for public dissemination
concerning availability of epidemiologic data on humans exposed

to animal carcinogens and other toxic substances,
senic, 1,3-butadiene and ethylene dibromide.

° Developed an extensive plan of remedial

such as ar-

action for homeowners

concerned about health effects from exposure to chlordane and

Dursban, pesticides used by commercial
eradication.

applicators for termite

Coordinator and moderator of a seminar series for community

organizations that provided scientific and technical information

in areas of environmental and health policy.

Responsible for

overall evaluation of project, preparation of proceedings for

publication and community outreach.

* Aided in the design and development of a new research technique
and methodology for integrated pest management using the enzyme-

linked immunosorbent assay.

Professional Affjliations

American Public Health Association
Graduate Women in Science (AAAS)
Society for Risk Analysis - New York Chapter
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"Installation Restoration Program. Phase II -
Confirmation/Quantification Stage I. Final Report for United States
Air Force Plant No. 59, Johnson City, New York." March 1988.
Prepared for Headquarters Air Force Systems Command Aeronautical
Systems Division/Facilities Management (ASD/PMDA) and United States
Air Force Occupational and Environmental Health Laboratory (USAFOEHL).

Karstadt, M. and Greenberg, J., "Access to Data on Chemical Composi-
tion of Products Used in Auto Repair and Body Shops." Resurvey of
Product Marketers (1988) (in preparation).

Karstadt, M. and Greenberg, J., "Access to Data on Chemical Composi-
tion of Products Used in Workplaces: Impact of the New York State
Worker Right to Know Law (1988)" (in preparation).

"Multiple-Pathway Human Exposure and Health Risk Assessment of
Polychlorinated Dibenzo-p-Dioxins and Polychiorinated Dibenzo-Furans
from Municipal Solid HWaste Incinerators". February 1987. Prepared
for the State of Connecticut Department of Health Services.

Greenberg, J., AirTran News, National Air Transportation Association,
September 1986. Environmental Spotlight Column: "FBOs: Storing
Chemicals is Serious Business."

“Installation Restoration Program. Phase I1 -
Confirmation/Quantification Stage 1. Final Report for Former United
States Air Force Plant No. 83, Albuquerque, New Mexico." September
1986. Prepared for United States Air Force Occupational and
Environmental Health Laboratory (USAFOEHL), Headquarters Air Force
Systems Command, and Headquarters Aeronautical Systems Division
Facilities Management Division (ASD/PMDA).

Greenberg, J., 1982. "The Fight for Safety and Health at the Work-
place." Consumer Health Perspectives, Volume VIII, No. 6, New York.

Greenberg, J., Editor, 1982. "Critical Issues in Workplace Health."
Consumer Health Perspectives, Volume IX, No. 1, New York.

Langridge, W.H.R., Granados, R.R. and Greenberg, J.F., Journal of
General Virology, 1981, Volume 54, pp. 443-448. "Detection of
Baculovirus Protein in Cell Culture and Insect Larvae by Enzyme-linked
Immunosorbent Assay (ELISA)."

Langridge, W.H.R. and Greenberg, J.F., Journal of General Virology,
1981, Volume 57, pp. 215-219. *“"Detection of Entomopoxvirus Proteins
in Insect Cell Culture by Enzyme-linked Immurosorbent Assay (ELISA)."

Langridge, W.H.R., Granados, R.R. and Greenberg, J.F., Journal of
Invertebrate Pathology, 1981, Volume 38, pp. 242-250. "Detection of
Autographa californica and Heliothis zea Baculovirus Proteins by
Enzyme-1inked Immunosorbent Assay (ELISA)."
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Fiel f om n

Hydrogeologic analysis, including groundwater monitoring programs,
aquifer testing, interpretation of analytical data, development and
implementation of site investigations and sampling programs, site
assessment, technical report preparation, and proposal development.

xperien mmar

Five years of varied hydrogeologic experience pertaining to hazardous
waste, including the design and implementation of site investigations
and assessments at NYS Superfund sites and remedial investigation/
feasibility studies. Other work includes RCRA and ECRA compliance.

Education

B.S. Geology, Indiana University, 1982
Two years of graduate work in Geology, SUNY, Buffalo

Key Projects

¢ Supervised RI/FS field activities for two USAF Facilities located
in North Dakota and New York, including initial characterization
of suspect areas of contamination.

Supervised wells {nstallation and pump test activities for
Superfund site in New Jersey involving assessment of groundwater
and soil contamination due to arsenic contamination.

Conducted soil borings program at waste recycling facility in New
Jersey to determine suitability for building construction.

Supervised soil borings program at large waste disposal facility
in Model City, New York to determine lateral and vertical extent
of volatiles contamination.

Provided technical support to PRP committee involved in Superfund
sites in Michigan. This included observation of RI/FS activities
conducted by Michigan regulatory agency.

° Assisted in a large-scale RI/FS of a politically sensitive
industrial site in Michigan, which included the implementation of
a variety of well installation techniques, groundwater sampling
methods, and sampling instruments.

(0010R) (4/1/87)




Vanessa J. DeVillez -2-

Conducted an ECRA investigation of a manufacturing plant site in
New Jersey to determine the extent of potential contaminant
migration from an underground tank source. The tasks performed
included test borings and soil sampling, dinstallation of and
sampling of groundwater monitoring wells, and interpretation and
evaluation of anaiytical data.

Conducted information searches, site inspections, and wrote Phase
I reports for several Superfund Sites in New York State.

Performed a Geotechnical investigation at an inactive plant site
in Pennsylvania owned by a major electronics corporation. This
included site 1inspection, subsurface 1{investigation, and soil
sampling.

Assisted in the development of a groundwater monitoring plan for
a large hazardous waste landfill in Niagara Falls, New York owned
by a major waste disposal corporation. This included subsurface
investigations, statistical analysis of priority pollutant
analytical data to determine background 1levels of groundwater
contamination, and establishment of upgradient and downgradient
groundwater monitoring points.

Provided 1investigative and technical support to a major waste
disposal corporation for a politically sensitive hazardous waste
Tandfill in New York State.

Performed various geotechnical investigations at a plant site in
Oklahoma owned by a major electronlics corporation. These in-
cluded subsurface investigation, monitoring well installation,
permeability testing, and determination of the extent of plume
migration.

Professional Affiliations

National Water Well Association
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James A. Volz

Fields of Competence

Geology, hydrogeology, monitoring well installation, groundwater
monitoring and sampling, other environmental sampling and report
preparation.

Experience Summary

Experience as a project geologist/hydrogeologist in site hydrogeo-
logical investigations, hazardous waste site investigations, remedial
alternative screening and remedial planning.

Education

B.S., Geology, West Virginia University, 1986
HART Health and Safety OSHA Certification Program

Key Projects

* Field team Tleader for an investigation aimed at evaluating the
hydrogeologic conditions controlling the extent and rate of
movement of an organic solvent contaminant plume in ground water
at an automobile assembly plant in Delaware; also participated in
the remedial evaluation process.

* Performed a preliminary review of the geologic and hydrogeologic
conditions existing beneath a metal plating facility in Indiana
which served as the basis for development of a site
assessment/remedial investigation; subsequently was field team
leader for the site assessment/remedial investigation and
prepared the investigation report detailing the presence/extent
of metals contamination in ground water.

Participated in the synthesis and evaluation of the vresults of a
hydrogeological containment investigation of a NPL site in
Michigan.

Participated in the development of a site assessment work plan
and performed the field investigation for an uncontrolled
hazardous waste site in New Jersey.

Prepared a site assessment work plan for the closure of a foundry
in Michigan.
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Participated in the field investigation and prepared the U.S. Air
Force IRP Phase 2 Stage 1 report for the investigation of areas
of potential contamination on a military installation in North
Dakota.

Participated in computer application data synthesis for a five
year plan detailing 1liability and compliance issues for a major
automobile manufacturer.

Prepared RI/FS Work Plans for a landfill site (NPL) in Michigan
and for a copper and lead recycling facility (NPL) in
Pennsylvania.

Performed field investigations at two gasoline spill sites in
Southern New Jersey aimed at determining the presence/extent of
gasoline contamination of ground water.

Field team leader for an environmental investigation for a major
US  pharmaceutical corporation in Sao Paulo, Brazil. The
investigation was aimed at assessing the potential for ground
water migration of solvents originating from leaking underground
storage tanks.

Member of a field team performing surface water and sediment
sampling at a NPL site in Winchester, Virginia.

Professional Affiliations

Member Association of Ground Water Scientists and Engineers (NWWA).
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TECHNICAL OPERATIONS PLAN
INSTALLATION RESTORATION PROGRAM
PHASE II (STAGE I) - CONFIRMATION/QUANTIFICATION
MINOT AIR FORCE BASE
MINOT, NORTH DAKOTA

Prepared by:
Fred C. Hart Associates, Inc.

530 Fifth Avenue
New York, New York 10036

Prepared for:
Department of the Air Force

Occupational and Environmental Health Laboratory
Brooks Air Force Base, Texas 78235

December 1985
Revised September 1986

(0077G-1)




TABLE OF CONTENTS

1.0 INTRODUCTION . . . . . v ¢ v v v v v v b v e e e e e e e

et ek ——d — —
N HWN —

2.0 SITE
2.1
2.2

2.3

NN
~Noot s

Purpose of Study . . . . . . . . . . oo o o0,
Site Description . . . . . . . . . o oo oo oo
Site History . . . . . . . « . . o0 o v e e e e
Hazardous Materials Handling . . . . . . . . . . . ..
Potential Sources of Environmental Contamination . . .
1.5.1 Area 1 - Sanitary Landfill . . . . . . . . ..
1.5.2 Area 2 - Firefighter Training Area . . . . . .
1.5.3 Area 3 - Explosive Ordnance . . . . . . . . ..

INVESTIGATION SUMMARY . . . . . . . . . « . . « . ..
Introduction . . . . . . . . . . . o e e s 0 e e e

Task 2 Remedial Investigation: Sanitary Landfill
2.2.1 Subtask 2.1 Groundwater Monitoring Well
Installation . . . . . . . . .. o o oo .
2.2.2 Subtask 2.2 Surface Water Sampling of Drainage
2.2.3 Subtask 2.3 Groundwater Sampling Program
Task 3 Remedial Investigation: Firefighter
Training Area . . . « « v v v v e e e e e e e e e
2.3.1 Subtask 3.1 Groundwater Monitoring Well
Installation . . . . . . . . ... ... .
2.3.2 Subtask 3.2 Borehole Investigation . . . . ..
2.3.3 Subtask 3.3 Sediment Sampling . . . . . . . . .
2.3.4 Subtask 3.4 Groundwater Sampling Requirements .
Task 4 Explosive Ordnance Disposal Area . . . . . . .
Task 5 Ground water Sampling Program . . . . . . . . .
Task 6 Surveying of Wells and Sample Locations . . . .
Task 7 Water Level Measurements . . . . . . . . . ..

3.0 FIELD SET-UP . . . . o o v o o v v v v v v v o v v e e

3.1
3.2
3.3

Detailed Work Plan . . . . . . . « . « « « « + « o ..
Health and Safety Plan . . . . . . . . . . . . . . ..
Subcontractors . . . . . . . . . . . o o L0 ...

4.0 CALIBRATION OF FIELD EQUIPMENT . . . . . . . . . . . . ..

5.0 PREVENTIVE MAINTENANCE OF FIELD EQUIPMENT . . . . . . . ..

(0077G-2)




TABLE OF CONTENTS

Page

6.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING . . . . . . 25

6.1 Chemical Data . . . . . . . . . . . oo ..., 25

6.2 Hydraulic Data . . . . . . . . . . .. .00, 25

6.3 Soil BoringData . . . . . . . . . . ... .. .... 25

6.4 SurveyingData . . . . . . . . .. ... 000 .. 26

7.0 SAMPLE NUMBERING SYSTEM . . . . . . . . . .« . v v v v .. 27

7.1 Project Identification . . . . . . . . . . . ... .. 27

7.2 Site Identification . . . . . . . . ... .. .. .. 27

7.3 Sequence Number . . . . . . . . . . ... .. .. 27

7.4 Sample Depth . . . . . . . . . . . . ..o 28

7.5 Investigative Sequence Sample Number . . . . . . . . . 28

‘ 7.6 Split Sampling . . . . . . . . . . ... ... .. .. 28
7.7 Examples . . . v o v vt e e e e e e e e e e e 28

7.8 Blanks, Knowns, Spikes, Splits & Duplicates . . . . . 29

7.9 USAF OEHL Samples . . . . . . . . . . . .« v o .. 29

8.0 DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS . 30

8.1 Drilling . . . . . . . . . . . . e e 30

; 8.2 Soil Sampling . . . . . . . . . . . .. ... 31
: 8.3 Monitoring Well Construction and Completion . . . . . 32
‘ 8.4 HWell Development . . . . . . . . . . . . . . . ... 33
9.0 GROUNDWATER MONITORING AND SAMPLING . . . . . . . . . . . . 34

9.1 Groundwater Level Measurements . . . . . . . .. . .. 34

9.2 Surveyingof Wells . . . . . . . ... ... .. ... 34

9.3 On-Site Analysis . . . . . . . . ... .. ... ... 34

9.4 Sampling for Off-Site Analysis . . . . . . . . . ... 36

10.0 SURFACE WATER SAMPLING . . . . . . . . . . . . . . . ... 37

11.0 SOIL/SURFACE WATER-SEDIMENT SAMPLING . . . . . . . . . . . 38

[ 12.0 DECONTAMINATION PROCEDURES . . . . . . . . . . . . . . .. 39

12.1 Drilling, Soil Sampling and Monitoring Well

Installation . . . . . . . . . . .. .. 0. 39

12.2 Well Development . . . . . . . . . . . . . . . ... 39

12.3 Water Level Measurements . . . . . . . . . .. . ... 40

(0077G-3)




TABLE OF CONTENTS

12.4 Water Sampling . . . . . . . . . . . . . . . . . ...
12.5 Sediment Sampliing . . . . . . . . . . . . .. .. ..
12.6 Personnel Decontamination . . . . . . . . . . . ...

13.0 SAMPLE HANDLING AND PACKING . . . . . . . . . . . .. ...

13.1 Split Sample Procedure . . . . . . . . . . . . .. ..
13.2 Sample Containers . . . . . . . . . . . .. .. ...
13.3 Sample Handling and Decontamination . . . . . . . ..
13.4 Procedures for Packing Samples . . . . . . . . . . ..

14.0 SAMPLE CUSTODY AND DOCUMENTATION . . . . . . . . . . . ..

14.1 Sample Identification Documents . . . . . . . . . ..
14.2 Chain-of-Custody . . . . . . . . . . . ... .. ...
14.3 Field Log Books . . . . . . . . . . . .. ... ...
14.4 Corrections to Documentation . . . . . . . . . . . ..
14.5 Shipping of Samples . . . . . . . . . . . . .. ...

15.0 SITE CLEAN-UP . .

16.0 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES . . . . . . .

16.1 Organization

16.2 Responsibilities

16.3 Training . .
17.0 SCHEDULE . . . .

(0077G-4)

---------------------

ooooooooooooooooooo

ooooooooooooooooooooo

---------------------




LIST OF FIGURES

Figure
1 Regional Location Map . . . . . . . . . . . . .. ...
2 General Base Plan . . . . . . . . . « . « v v v v . ..
3 Major Areas of Potential Contamination . . . . . . ..
4 Sanitary Landfill - Locations of Groundwater

Monitoring Wells . . . . . . . . . . . . . . ... ..
5 Generalized Well Construction Diagram . . . . . . . . .
6 Firefighting Training Area - Locations of Groundwater
Monitoring Wells, Borehole and Sediment Samples . . . .
7 Groundwater Sampling Locations . . . . . . . . . . ..
8 Chain-of-Custody Record . . . . . . . . . . . . . ...
9 Environmental Sampling Data Form 2752 . . . . . . . . .
10 Proposed Schedule . . . . . . . . . . ... ...
LIST OF TABLES

Table

1 Summary of Proposed Samples . . . . . . . . . . . ..
LIST OF APPENDICIES

APPENDICIES
A Health and Safety Plan
B Minot Air Force Base Work Order

(0077G-5)

10
11

14
17
49
50
58



1.0 INTRODUCTION

As requested by the U.S. Air Force Occupational and Environmental
Laboratory (USAFOEHL), Fred C. Hart Associates has prepared the following
Technical Operations Plan. This Technical Operations Plan is for the
Phase II (Confirmation and Quantification) portion of the USAF Installa-
tion Restoration Program (IRP). The purpose of this Technical Operations
Plan is to provide a detailed operations and sampling plan for field
activities. The recommended work is based upon review of several docu-
ments; Phase I - Records Search (December 1984), Soil Investigation,
Drainage Ditch "A," Soil Investigation Co. 1974, and assorted data provid-
ed by the U.S. Air Force (USAF) personnel at the Minot Air Force Base
(MAFB), and included data gathered at a site visit conducted on Octo-
ber 29, 1985. This specific approach was taken with the intent to fulfill
the requirements of the USAF Phase II investigation philosophy.

1.1 Purpose of Study

The purpose of this study is to assess potential contamination at past
hazardous waste disposal or spill sites at the MAFB to determine: (1) the
presence or absence of contamination within the specified areas of the
field survey; (2) the potential for migration within the specified areas
of the field survey; (3) the extent/magnitude of contamination on the MAFB
property; and (4) potential environmental consequences and health risks of
migrating contaminants (if found) based on state and federal standards for
these contaminants. HART will prepare a final report evaluating the
results of the field investigation which will include all historic and
current data collected by HART on the facility, an analysis of all data
collected during the investigation and an identification of any contami-
nants which may have originated from property other than the MAFB.

1.2 Site Description

The Minot Air Force Base (MAFB) 1is located approximately 14 miles
north of the city of Minot in Ward County, North Dakota (Figure 1). The
base accommodates two strategic combat wings, an air defense squadron and
a number of smaller detachments on its 5,050 acres (Figure 2). A number

(0236n-1)
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of subinstallations are associated with the base. One hundred and fifty
missile launch facilities and 15 launch control facilities are distributed
within a 75 mile radius of MAFB. The Fortuna Air Force Station (AFS)
Radar Site, Bismark Radar Bomb Scoring Site, USAF Regional Hospital in
Minot and Riverdale Recreation Area are under the jurisdiction of MAFB.

The MAFB was constructed during the mid 1950s and is one of the newer
bases in the USAF. The base is currently the home of the 57th Air Divi-
sion, 91st Strategic Missile Wing (SMW), 5th Bombardment Wing (BMW), 91st
Combat Support Group, USAF Regional Hospital and several tenant units.

The primary mission of the host unit, the 91st SMW, is to maintain the
operational capability to permit the conduct of strategic missile warfare
according to emergency war orders. The 5th BMA is the major tenant unit
at MAFB and has the mission of maintaining the capability of effectively
conducting intermediate and long range strategic bombardment operations
and providing conventional bombing capabilities as part of the Strategic
Project Force. The 91st Combat Support Group provides essential support
to the two major wings assigned to MAFB.

1.3 Site History

The first portions of land for the base were purchased in 1955, and
the first buildings were constructed about two years later. The Aerospace
Defense Command's (ADCOM) 32nd Fighter Wing was activated in February
1957, and the following year the SAC 4136th Strategic Wing, with KC-135
"Strato-tankers," was assigned as a tenant unit. B-52 "Strato-fortress"
bombers were added to the SAC wing's inventory in 1961. Two years later,
the 4136th was redesignated the 450th BMW.

The first housing units opened in October 1960. Since then the MAFB
housing area has become one of the largest in the Air Force with 2,470

family units.

The transfer of the base from ADCOM to SAC came in 1962 in conjunction
with the arrival of the 810th Strategic Aerospace Division from Biggs Air

(0236n-4)
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Force Base (AFB), Texas. MWith the division came the activation of the
455th Strategic Missile Wing (SMA) and a Combat Support Group. By 1964,
all 150 Minuteman intercontinental ballistic missite launch facilities
were completed and the last of the Minuteman I missiles were emplaced.

In June 1968, the 455th SMW was redesignated the 91st SMW, and one
month Tlater, the 450th BMW became the 5th BMA. John Moses Hospital,
located in downtown Minot and which the Air Force had taken over from the
Veterans Administration in 1959, became a USAF Regional Hospital in July
1969.

In July 1971, the 91st SMW's 741st Strategic Missile Squadron became
the first Minuteman III missile squadron in the Air Force. Six months
later, the 810th Strategic Aerospace Division was deactivated and the 91st
SMW became the senior unit on base. At this point, the 91st SMW was then
assigned to the 4th Strategic Missile Division, Francis E. Warren AFB,
Wyoming and the 5th BMW became part of the 47th Air Division (AD), Fair-
child AFB, Washington. In December 1971, the 91st SMW became the first
fully-operational Minuteman III wing in the Air Force. The missile wing
was realigned under the 47th AD in January 1973,

In January 1975, the 57th AD was activated at MAFB, replacing the 47th
AD at both MAFB and Grand Forks AFB. This move localized command along
with insuring that assigned units would be capable of conducting serial
refueling, missile warfare and strategic reconnaissance according to the
emergency war order. The 57th AD was later reorganized and augmented to
fulfill Strategic Projection Force (SPF) responsibilities. On May 1,
1982, the 44th SMW and the 28th BMW at Ellsworth AFB, South Dakota were
realigned to become members of the 57th AD. Also on May 1, Grand Forks
AFB was assigned to the 4th AD at F.E. MWarren AFB, Wyoming. The 55th
Reconnaissance Wing, Offut AFB, Nebraska, 28th SMW, Ellsworth AFB and 5th
BMA at MAFB combine to make up the SPF.

MAFB is presently the home of the 57th AD, 91st SMW, 5th BMW, 91st

Combat Support Group, USAF Regional Hospital, 5th Fighter Interceptor
Squadron, 2150th Communications Squadron and several other tenant units.

(0236n-5)
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1.4 Hazardous Materials Handling

The major industrial operations at MAFB and its subinstallations
relate to the maintenance of aircraft, missiles, ground vehicles and
support facilities for the 91st SMW, 5th BMW and the 91st Combat Support
Group. Operations include engine repairs/overhauls; electrical, hydraulic
and fuel system repairs; painting; metal plating/finishing; missile system
maintenance; aircraft maintenance; fuel supply and handling; and addi-
tional activities.

The main types of waste generated at MAFB are fuels, oils and sol-
vents, paints and paint strippers, metal plating/treatment solutions and
small amounts of explosives and pesticides. MWaste fuel, oil and solvents
including JP-4, engine oil, PD680 and acetone are derived primarily from
periodic maintenance and engine repair. The general trend in waste dispo-
sal since the establishment of the base has been from largely unsegregated
disposal in base landfills toward extensive waste segregation and contract
disposal.

1.5 Potential Sources of Environmental Contamination

Three sites of potential environmental contamination have been identi-
fied at MAFB. These three have been identified in the Phase I - Records
Search Report as Areas Nos. 1, 2 and 3. They are described briefly below
and shown on Figure 3.

1.5.1 Area 1 - Sanitary Landfill

The base landfill, located adjacent to the sewage lagoons on the north-
west corner of the base, was utilized from the initiation of base opera-
tions until 1982 for the disposal of domestic and other wastes, including
petroleum, oils, lubricants and a variety of potentially hazardous wastes.
Authorized disposal at the landfill is currently restricted to construc-
tion rubble, although there is evidence of unauthorized dumping of other
materials, such as household furnishings, scrap woods, empty pesticide
containers and empty drums.

(0236n-6)
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An old trench in the landfill has begun to fill with rainwater, snow
melt and leachate. Vigorous methane generation was observed in this
trench (Phase I Records Search 1984). The leachate contains metals and
phenols and may have originated from garbage and/or hazardous waste placed
in the landfill (Phase I Records Search 1984). MAFB has installed four
monitoring wells at this site.

1.5.2 Area 2 - Firefighter Training Area

The Fire Protection Branch (DEF) training area served as a contami-
nated fuel and lubricant disposal point for many years. The old burn pit
was equipped with a drain line which allowed 1iquids poured into the pit
to enter a nearby drainage ditch. Fuels entering the ditch soaked into
the ditch bottom or were transported off-base by runoff. Located near the
burn pit were oil lagoons used as contaminated fuel and lubricant disposal
points. The area was used for oil disposal from early 1960 to around
1972, when the underground tanks at petroleum, oils and lubricants storage
areas were 1installed. Approximately 2,000 gal of JP-4 are currently
burned each month in training operations.

1.5.3 Area 3 Explosive Ordnance Disposal (EOD) Range

The EOD Range is used to burn, explode and bury unserviceable muni-
tions, starter cartridges, flares, impulse cartridges, explosive bolts and
explosives. Such operations are conducted approximately once each month.
A potential for heavy metal contamination exists. A construction contrac-
tor used the area briefly as a staging area, so the potential Tor unre-
ported fuel spills exists.

(0236n-8)




2.0 SITE INVESTIGATION SUMMARY

2.1 Intr ion

The site investigation proposed by HART includes a study of individual
sites at the plant suspected of being potential sources of contamination,
plus a general surface water-sediment sampling program. Investigation of
individual sites will include the following areas:

°

Sanitary Landfill
Firefighter Training Area
Explosive Disposal Ordnance Area

2.2 Task 2 Si Investi ion - Sanitary Landfill

2.2.1 Subtask 2.1 Groundwater Monitoring Well Installation

Nine shallow boreholes (20 feet) SW-1, SW-2, SW-3, SH-4, SH-5, SK-6,
SW-7, SH-8, SW-9 and three deep boreholes (100 feet) DW-1, DW-2, DW-3 will
be drilled around the perimeter of the sanitary landfill and be completed
as groundwater monitoring wells (Figure 4). The three deep boreholes will
be grouted to the surface upon completion, and three additional 50 foot
boreholes will be drilled adjacent to the 100 foot borings which will be
compieted as monitoring wells. During drilling, lithologic samples will
be taken at five-foot intervals and borehole descriptions prepared. Since
the 100 foot boreholes will be sampled every five feet, there will be no
need to sample the 50 foot boreholes adjacent to them which will be com-
pleted as groundwater monitoring wells. Also, the three shallow boreholes
(SW-2, SW-4, SW-7), which will be nested next to deep boreholes, will not
be sampled. From previous studies at the site, the water level of the
first water encountered is expected to be less than ten feet. HKells will
be constructed of 2 inch Schedule 40 PVC flush joint casing with machine
slotted 10 slot (.01 inch) screen that are 10 feet in length (Figure 5).

(0236n-9)
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Each well will receive a filter pack, bentonite pellet seal, have the
annular space grouted to the surface and a protective casing with locking
cap will be installed. Each soil sample obtained will be described and
will be screened with an Organic Vapor Analyzer (OVA) to determine the
presence and degree of hydrocarbon contamination. Wells will be installed
through a hollow stem auger if it is necessary to keep the borehole open.
Otherwise at the discretion of the field team leader the augers will be
removed and well construction will commence. The augers will be steam
cleaned between each borehole and the split spoon sampler will be decon-
taminated between each sample.

Geotechnical analyses will be performed on soil samples to determine
permeability and grain size distribution. Three shelby tube samples will
be taken in the saturated zone for falling head permeability testing. The
sample locations will be chosen in the field. Additionally, one soil
sample from each of the three deep boreholes (DW-1, DW-2, DW-3,) and each
of the three shallow boreholes (SW-1, SW-3, SK-5) will be selected and
analyzed for grain size distribution. A1l drill cuttings which are
suspected of being hazardous based on visual inspection or OVA readings
will be shoveled into 55-gallon drums during the drilling and sampling of
the boreholes. A maximum of ten new drums has been requested by the USAF
for this purpose. The drums will be stored in a central location during
the Phase II Investigation. They will be sampled for RCRA EP Toxicity
metals concentration. They will be disposed of by the MAFB.

2.2.2 Subtask 2.2 Surface Water Sampling of Drainage

This subtask involves the sampling of surface water emanating from the
sanitary landfill. A maximum of four surface water samples will be taken
at locations chosen in the field. The samples will be analyzed for
petroleum hydrocarbons, aromatic and halogenated volatile organics,
13 priority pollutant metals, extractable priority organic poliutants,
total dissolved solids (TDS) and common anions. In addition, the pH,
conductivity and temperature will be measured in the field. All water
samples will be split with the Air Force. Procedures for splitting water
samples can be found in the Technical Operations Plan in Chapter 13.

(0236n-12)
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2.2.3 Subtask 2.3 Groundwater Sampling Requirements

The sampling of wells at this area will consist of the 12 HART
installed wells and the 4 existing wells. All water samples will be
analyzed in the field for pH, specific conductance and temperature.
Splits will be made of all groundwater samples with the USAF, following
procedures found in the Technical Operations Plan in Chapter 13 . The
samples will be analyzed for petroleum hydrocarbons, aromatic and haloge-
nated volatile organics, 13 priority pollutant metals, extractable prior-
ity organic pollutants, total dissolved solids (TDS) and common anions.

Geotechnical testing will be performed on samples to aid in determin-
ing groundwater flow rates by testing for permeability and grain size

analysis.

2.3 Task 3 - Site Investigation: Firefighter Training Area

2.3.1 Subtask 3.1 Groundwater Monitoring Well Installation

Four shallow boreholes (30 feet) will be drilled around the perimeter
of the Firefighter Training area (FTA) and will be completed as ground-
water monitoring wells (SW-10, SKW-11, SK-12, SKW-13) (Figure 6). The
boreholes will all be sampled for lithologic information at five-foot
intervals with a split spoon sampler. HWells will be constructed of 2 inch
Schedule 40 PVC flush joint casing with machine slotted 10 slot (.01 inch)
screens that are 10 feet in length (Figure 5). The water level of the
first water encountered is expected to be greater than 20 feet based on
previous boreholes near the FTA.

Each well will receive a filter pack, bentonite pellet seal, have the
annular space grouted to the surface and a protective casing with locking
cap will be installed. Each sofl sample obtained will be described and
screened with an Organic Vapor Analyzer (OVA) to determine the presence
and degree of hydrocarbon contamination. Wells will be installed through
a hollow stem auger if it is necessary to keep the borehole open. Other-
wise at the discretion of the field team leader the augers will be removed

(0236n-13)
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and well construction will commence. The augers will be cleaned with a
steam cleaner between each borehole and the split spoon sampler will be
decontaminated before each sample.

Geotechnical analyses will be performed on soil samples to determine
permeability. In two of the four boreholes a shelby tube sample will be
taken in order to perform falling head permeability testing. The bore-
holes and sample depths will be chosen in the field. 1In addition, one
sample from each borehole will be tested for grain size distribution.

2.3.2 Subtask 3.2 Borehole Investigation

One borehole (TB-1) will be drilled to 30 feet in the center of the
FTA. The boring will be sampled at five-foot intervals and each soil
sample obtained will be screened with an OVA. Particular attention in
describing samples will be directed towards discoloration and odor. Four
samples will be retained for chemical analysis based on OVA readings, odor
and/or discoloration. These samples will be analyzed for petroleum
hydrocarbons, aromatic and halogenated volatile organics and lead. The
borehole will be grouted to the surface with a cement bentonite slurry
upon completion. This borehole will help determine the lower boundary for
vertical soil contamination. Safety requirements for this borehole are
discussed in Appendix A.

2.3.3 Subtask 3.3 Sediment Sampling

Sediment sampling will be performed at the following three locations
in the drainage ditch leading away from the firefighter training area:
the effluent side of the culvert in the ditch, just inside the base
boundary where the ditch leaves the base, and at a point of suspected
contamination selected in the field. These are approximately located on
Figure 6, with the exception of the sample at *he base boundary. The
location of the sediment samples will be chosen in the field. Three
sediment sampling locations will be sampled with a hand auger to a depth
of one foot. Soil samples from the upper and lower six inch segments will
be bottled and analyzed with the OVA (head space analysis). One sample
for each location, with the highest concentration of hydrocarbons, will

(0236n-15)
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then be sent to the laboratory for analysis for petroleum hydrocarbons,
aromatic and halogenated volatile organics and lead.

2.3.4 Subtask 3.4 Groundwater Sampling Requirements

The four HART installed wells at the fire training area will be
properly evacuated and sampled. ATl wells will be analyzed in the field
for pH, specific conductance and temperature. Splits will be made of all
groundwater samples with the USAF following procedures found in the
Technical Operations Plan (Chapter 13). The samples will be analyzed for
petroleum hydrocarbons, aromatic and halogenated volatile organics and
lead.

2.4 Task 4 Site Investigation:
Explosive Ordnance Di 1 (EQD) Ar

One test borehole (TB-2), 20 feet deep will be drilled at the EOD area
at a site to be determined by the USAF base civil engineer (Figure 3).
The boring will be sampled at five-foot intervals for lithologic informa-
tion via split spoon samplers and each sample will be monitored with the
OVA. Two samples from this borehole will be analyzed at the 1lab for
petroleum hydrocarbons and the 13 Priority Pollutant metals. The samples
selected for chemical analyses will be based on OVA readings, odor and/or
discoloration. The borehole will be grouted to the surface with a cement
bentonite slurry upon completion.

2.5 Task roundwater Sampling Program
(Including Corps of Engineers Well)

A total of 21 wells will be sampled (Figure 7). This includes the
16 wells installed for this study and the four existing monitoring wells
plus the Corps of Engineers well. Prior to sampling, all wells will be
properly flushed to provide representative samples. Bailers will be
decontaminated between wells. Samples will be placed in properly prepared
bottles and placed in a cooler at 4°C until analysis. Coolers will be
sealed and shipped overnight to Princeton Testing Laboratories. Samples

(0236n-16)
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will be split and a set of samples will be sent to OEHL in Texas. Proper
chain-of-custody procedures will be followed which are defined in Sec-
tion 14.0.

The specific analytical parameters for each of the remedial investiga-
tions are found in Table 1. They have been described in each subtask
under "Groundwater Sampling Program". The Corps of Engineers well, not
described in any other subtask or tasks will be analyzed in the field for
pH, specific conductance and temperature, and in the laboratory for
aromatic and halogenated volatile organics, petroleum hydrocarbons, total
dissolved solids, 13 priority pollutant metals and common anions.

Wells will be sampled all at once rather than individually because it
is more convenient to perform one round of sampling rather than sample
individual wells as they are completed. Also, samples cannot be stored
for any length of time, requiring samples to be shipped within a few days
of their collection.

2.6 Task 6 - Surveying of Well n mple L jon

A professional surveyor will survey the horizontal and vertical
locations of the wells and surface water/soil/sediment sample locations.

2.7 Task 7 - Hater Level Measurements

Measurements will be made of all the water levels in all groundwater
monitoring wells at the MAFB. This will be completed in one day.

(0236n-18)
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3.0 FIELD SET-UP

3.1 Detailed Work Plan

Prior to undertaking sampling or drilling operations, HART will
prepare for an effective and safe field investigation at the MAFB. This
will include establishing a command office and materials storage area.
Portable decontamination equipment necessary to perform operations will be
provided as described in Section 11.0, Decontamination Procedures. HART
and its subcontractors will also have sufficient safety equipment of
adequate quality and level to equip the number of personnel necessary to
perform the sampliing described in this plan, according to the Site Safety
Plan prepared for this investigation (Appendix A).

HART is responsible for having in the field the subcontracted drill-
ing, sampling and well testing equipment necessary to perform the required
work. This will include providing drums and other facilities necessary
for temporary field storage of potentially contaminated soil and dispos-
able equipment.

This Field Operations Plan contains the details of the work planned at
the MAFB and will be available to on-site personnel.

3.2 Health and Safety Plan

To protect the health and safety of field personnel a Health and
Safety Plan identifying the expected hazardous material and levels of
safety is found in Appendix A.

3.3 Subcontractors

Several subcontractors have been identified to perform work on this
site and are listed below:

(0236n-21)
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° Geochemical Analysis

Princeton Testing Laboratories
Princeton, New Jersey

° Drill and Install Monitor Wells

Twin City Testing Corporation
Bismark, North Dakota

° Surveyor

Nesdahl Surveying & Engineering, P.C.
Minot, North Dakota

° Geotechnical Analysis

J & L Laboratory
Pittsburgh, Pennsylvania

(0236n-22)
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4.0 CALIBRATION OF FIELD EQUIPMENT

The following measuring equipment will be necessary to use for the
on-site remedial investigation.

OVA. For in-field analysis of soil-gas during drilling, screening of
soil samples taken during drilling and sediment samples. Calibration
required: The OVA will be calibrated so that the relative response of the
instrument will be 100% for tetrachloroethylene or methane.

pH Meter. For in-field analysis of water samples. Calibration
required: Factory or laboratory buffer and 1itmus paper will be used.

Electric Conductivity Meter. For measurement during well sampling.
Calibration: Factory calibrated annually.

Mercury Thermometers. For measurement of water temperatures during
sampling. Calibration: Factory calibrated once.

M-Scope. For measurement of water 1level in well. Calibration:
Periodically measured against surveyor's tape.

Other equipment that might become necessary during the field investi-
gation will be calibrated according to the manufacturers' recommendations
and/or generally accepted practice. Calibration procedures will be
documented for the project file.

(0236n-23)
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5.0 PREVENTIVE MAINTENANCE OF FIELD EQUIPMENT

‘ A1l equipment used by HART and its subcontractors for work for the
off-site remedial investigation will be required to be maintained under a
preventive maintenance program. HART uses a program of preventive mainte-
nance for the following equipment expected to be used.

° OVA

pH Meter

° Electrical Conductivity Meter
° Mercury Thermometers

i ° M-scope

HART will subcontract the following activities during the study.

° Drilling and installation of monitoring wells
° Surveying of measuring points for wells

HART has specified or will specify to subcontractor firms providing
these services that any and all equipment used at the MAFB be maintained
in a proper and safe working order. Any equipment or device determined to
not be in such order by HART field personnel will be replaced, repaired,
or corrected.

(0236n-~24)
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6.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

6.1 hemical

Procedures for Field Measurement of pH. Readings will be taken peri-
odically in buffer solutions of the appropriate range at the same
temperature during repeated sampling events. The users manual for the
pH meter will be available to field personnel.

Procedures for Field Measurement of Electrical Conductivity.
When rapid sample changes are not occurring or expected, repli-
cate measurements will be made. A standard solution of known
conductivity may be made available for checking precision.
Several readings are taken and the arithmetic mean used as the
reported value. The users manual for the electrical conductivity
meter will be available to field personnel.

Procedures for Field Measurement of Volatile Organics. Approxi-
mately 20 ml of soil will be placed in VOA vials. The vials will
be placed in a 50°C hot water bath for 10 minutes. An aliquot of
air from the head space within the vial will then be withdrawn by
syringe for direct injection into the OVA.

6.2 Hydraulic Data

° Procedures for Measurements. An M-scope will be used to measure
to 0.01 foot the water level under static (non-pumping/static)
conditions.

6.3 il Boring D
° Soil Sampling. Split spoon samples will be collected at each

test boring site. Sample depth will be monitored by the subcon-
tractor (driller) under the supervision of the on-site geologist.

(0236n-25)




(0236n-26)

-26-

Blow Counts. Soil density shall be determined by recording the

number of blows necessary for the split spoon to penetrate six
inches of soil.

6.4 rveying D

Horizontal Location. A1l sampling sites and monitoring wells
will be located on aerial photographs or other map by reference
to known features. Location accuracy will be one foot in general.

Vertical Location. The elevation of all new monitoring wells and

existing wells will be surveyed by a subcontracted 1licensed
surveyor to the nearest 0.01 foot.




7.0 SAMPLE NUMBERING SYSTEM

A sample numbering system will be used to identify each sample taken
during the on-site remedial investigation. The numbering system will
provide a tracking procedure to allow retrieval of information about a
particular site and assure that each sample is uniquely numbered. A list-
ing of sample numbers will be maintained by the HART field team leader.
Each sample number will consist of five parts as described below.

7.1 Pr Identification
The designation MAFB will be used to identify Minot Air Force Base.
7.2 Site Identification

Each sampiing site will be identified by a three to four 1letter
identifier code, with the following prefix:

DKW Deep monitoring well
SH Shallow monitoring well

A numerical suffix unique to each prefix will follow. A map and
surveyors data will be used to locate each sampling site.

7.3 Sequence Number

A two letter code will be used to identify the type of sample collec-
ted, such as:

SS soil sample collected during drilling
SD sediment sample
GW groundwater sample
SW surface water sample
(0236n-27)
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7.4 mple Depth

The depth or depth interval at which the sample is collected will be
noted on the label.

7.5 Investigation Sequence Sample Number

In addition to the numbers and symbols used to identify the location,
type and depth of a sample, a numbering system will be used to indicate
the order in which samples are sent to the various laboratories. This
system will begin with the first chemical sample selected and end with the
tast. It will consist of a three digit number and will sequentially rec-
ord the chemical samples selected during the investigation. The purpose
is to track the chemical samples in order to identify any gaps. A dupli-
cate system will be maintained for the split samples.

7.6 1i mplin

Two sets of samples will be collected. Two types of labels to differ-
entiate the analyzer of each set will be used: HART, for Fred C. Hart
Associates, and USAFOEHL to indicate the sample that will be sent to the
USAFOEHL laboratory.

7.7 Examples

Examples of sample numbers are:

° MAFB, DW-1, SS-3, 4'-6', HART 005. Minot Air Force Base; 50 foot
deep Monitoring Well #1; third soil sample collected between a
depth of four and six feet below the surface; retained by HART.
Fifth chemical sample selected for analysis.

° MAFB, DW-1, $S-3, 4'-6', EPA 005. Same as previous sample,
except it is retained for analysis by EPA-designated laboratory.
Also identified as fifth chemical sample split and sent to OEHL
and EPA.

(0236n-28)
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7.8 Blanks, Known ik 1j n 11

QA/QC blank and duplicate samples, to be sent to the USAFOEHL labora-
tory and the HART subcontractor, Princeton Testing Laboratories, will be
given sample numbers similar to those for collected samples except that
the sequence number will be unique. The identity of QA/QC samples will be
recorded in field Tog books, but will not be marked in any way on the
sample containers. A duplicate sample will be retained for every ten
field samples. For every 20 field water samples collected, one field
blank will be submitted for analysis. There will be one trip blank for
every shipment of water samples to be tested for VOAs.

7.9 USAFOEHL Samples

Samples sent to the USAFOEHL 1laboratory will be accompanied by the
following information:

1. Purpose of sample {analyte).
2. Installation name (base).
3. Sample number (on container).
4. Source/location of sample.
5. Contract task number and title of project.
6. Method of collection (bailer, suction pump, airlift pump, etc.).
7. Volumes removed before sample taken.
8. Special conditions (use of surrogates, filtering, etc.).
9. Preservatives used, especially nonstandard types.
(0236n-29)
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8.0 DRILLING AND INSTALLATION QF GROUNDWATER
MONITORING WELLS

Sixteen new monitoring wells are planned for installation. The
proposed locations are shown in Figure 7. Each well site and maximum
depth of drilling and casing are described below:

° DW-1, DH-2, DW-3 - Depth = 50 feet; screened interval = 40 to
50 feet, 2-inch diameter casing in 6-inch diameter hole.

° SW-1, SH-2, SW-3, SH-4, SW-5, SW-6, SH-7, SW-8, SW-9 - Depth =
20 feet; screened interval = 10 to 20 feet; 2-inch diameter
casing in 6-inch diameter hole.

° SH-10, SW-11, SW-12, SW-13 -~ Depth = 30 feet; screened interval =
20 to 30 feet; 2-inch diameter casing in 6-inch hole.

Subcontractor specifications for drilling and installing the ground-
water monitoring well have been prepared by HART and will be used for the
project.

8.1 Drilling

The project schedule requires the use of one drill rig for the dura-
tion of the project. A1l boreholes will be drilled using 6-inch I.D.
hollow stem auger. Prior to drilling the wells, each site will be staked
and underground utilities will be checked by MAFB personnel.

A1l drilling equipment and materials will be decontaminated prior to
and after use according to procedures found in Section 11, Decontamination
Procedures. Hollow auger drilling will be performed with hollow-stem
augers having an internal diameter large enough to accommodate a 2-inch
diameter sampler. The 1lead auger will be equipped with an appropriate
cutting bit to allow penetration of a wide range of materials varying from
clay and silt to sand and gravel.

(0236n-30)
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Solid waste from the drilling will be analyzed with the OVA as it is
generated. If hazardous chemicals of concern are not detected, the
materials will be disposed of on-site. If drill materials are determined
to be hazardous they will be drummed for later disposal by MAFB. Drummed
materials will be tested for EP Toxicity (metals). Proper disposal of the
material will depend on test results. MAFB will be responsible for
disposal of materials that are determined to be hazardous.

8.2 Soil Sampling

Soil samples will be collected during drilling with split-spoon drive
samplers of two-inch outside diameter. Decontamination procedures for
sampling equipment are described in Section 11.0. Samples will be taken
at five-foot intervals using a two foot long split spoon sampler. All
soil samples will be logged in general accordance with "Description of
Soils (Visual Manual Procedure)", ASTM D2488-69, which is based on the
Unified Soil Classification System.

A portion of the soil sample from the least disturbed center of the
split spoon will be placed in a VOA vial for on-site OVA analysis. The
remaining portion of the soil sample will be placed in a properly labeled
glass jar. The VOA vials will be analyzed in the field for the presence
of volatile organic compounds and the results recorded. Based on the
results, soil samples will be selected for submittal to the laboratories
for further analysis.

Undisturbed samples for triaxial permeability tests using a Shelby
tube sampler will be taken in both the Sanitary Landfill and the FTA.
Both ends of the retrieved shelby tube shall be sealed with wax and no
other form of sampling will be attempted from the tube to insure the
integrity of the undisturbed sample. Samples will also be taken for grain
size analysis.

Unless otherwise indicated by the OVA screening tests, it is antici-

pated that all soil samples will contain only low or medium concentrations
of organics and low concentrations of inorganics.
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8.3 Monitoring Well Construction and Completion

The on-site OVA testing of soil samples will aid in determining the
depth to which the monitor well screen will be installed at each boring.
The well screen will be installed adjacent to the zone of highest chemical
concentrations within the aquifer of intended study. A generalized well
construction diagram is shown in Figure 5.

The open borehole below the interval to be screened will be backfilled
with appropriate material such as clean sand or gravel pack.

A1l wells will be 2 inches in diameter and have 10 foot length
screens. All screens will have a slot (aperture) size of 0.010 inch.
Riser pipe will be the same diameter as the screen and connected only by
threaded type joints.

The gravel pack will consist of acid-resistant, washed and graded
silica sand. The sand will be furnished in sacks and will be clean and
free from oil, acid, organic matter or other deleterious substances. The
gravel pack material will continue to be added to the annulus until the
entire screen is surrounded and the gravel has extended about 3 feet above
the top of the screen. A 5-foot thick bentonite pellet layer will then be
placed in the annulus and set directly on the gravel pack. The bentonite
pellet seal will assure that no grout materials will percolate through the
gravel pack and enter the well.

A1l but the top 2 feet of remaining annulus will then be tremmie
grouted with a granular bentonite/cement slurry mixture. The top 2 feet
will be grouted with cement, and a 5 foot long steel casing will be set
into this cement. If possible, this outer steel casing will extend about
3 feet above ground surface. The outer protective steel casing will come
to rest within several inches of the top of the riser pipe, and will have
a locking cap.

Following the completion of each monitor well, HART field personnel
will construct a detailed well-completion sketch. This well summary will

(0236n-32)
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also detail the composition and amount of the materials used during well
construction.

The vertical elevations of the monitor wells (referenced to Mean Sea
Level) will be surveyed by a subcontracted licensed surveyor to an accur-
acy of 0.01 foot. The survey point will be marked on the uncapped well
casing.

8.4 Hell Development

A1l groundwater monitoring wells will be developed as part of the well
installation process. Development will be done to create a good hydraulic
connection between the well and the aquifer in which it is screened. This
is important for obtaining reliable groundwater data and representative
groundwater samples. Hell development is achieved by removing fine-
grained geologic materials away from the well screen. Each well will be
developed as soon as practical after completion by jetting. If possible,
well development will continue until discharge water is clear and free of
sediments.

(0236n-33)
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9.0 GROUNDWATER MONITORING AND SAMPLING

A total of 21 wells will be sampled. This includes the 16 wells
installed for this study and the four existing Sanitary Landfill (1, 2,
3, 4 monitor wells and the Corps of Engineers well. All measuring,
purging and sampling equipment will be decontaminated as described in
Section 12.0 prior to data collection.

9.1 roundwater Level M remen

After all well installation is completed, the groundwater level of all
the wells will be measured within a 24-hour period. The instrument
(M-scope: Slope Indicator Co., Model 51453) will be lowered down the weil
and measured from the top of the PVC casina. Hhen the electrode of the
M-scope comes into contact with water, an audio signal will be emitted.
The instrument will also be used to sound the bottom of the well.

9.2 Surveying of HWells

A professional surveyor will survey the horizontal and vertical
locations of the wells. Survey elevations of all newly installed monitor
wells with respect to a USGS Bench Mark and will be measured to an accur-
acy of 0.01 feet and horizontal locations will be done to an accuracy of
1 foot and recorded on site maps. It 1is necessary to establish the
elevation of well casings for calculation of groundwater elevations.

9.3 On-Site Analysis

Monitor Well Sampling. In order for valid representative groundwater
samples to be collected from the monitor wells, it is very important to
properly prepare the well prior to sample collection. This preparation
entails removing all the water which is standing in the casing and grab-
bing the sample from water which has recently been recharged from the
aquifer.
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To accomplish this, the depth to water from the top of the well casing
is measured. This value will be used in conjunction with the total casing
length to determine the height of the water column. The volume of water
standing in the well will then be calculated. Three to five times this
volume will be removed by pumping or bailing before the sample is collec-
ted. In case where a well is bailed until dry and is very slow to recov-
er, the volume required for evacuation may be reduced to one well volume.

Once the well is adequately evacuated, sample collection will be
accomplished by 1lowering a stainless steel or teflon, bottom loading
bailer with a teflon check valve into the well. Each bailer will be
fitted with a stainless steel wire leader and a new piece of nylon cord.
A different pre-cleaned bailer will be devoted to each well. If the
bailer has not been used for well evacuation, the first 3 bails of water
will be wasted to rinse any cleaning agents which might still be present
on the bailer. The samples will be poured directly from the bailers to
sample jars for temperature, pH and specific conductance.

Temperature. Measurements of the sample temperature will be taken
using a mercury thermometer. The field measurement represents the temper-
ature of the aquifer unit at a particular location and time. Variations
in sample temperature may enable interpretation of a temperature gradient
which reflects aquifer hydraulics. This measurement will also be used to
calibrate the pH and conductivity meters in the field.

pH. The pH of each sample will be measured with a Corning Model 3 pH
Meter or similar instrument. Field measurements of sample pH will be used
as a relative check of the lab measurements. The pH of a sample tends to
change upon contact with air, and stabilizes once the sample becomes fully
aerated. Therefore, the pH measurements of aerated samples will be used
as a relative indicator of groundwater contamination.

Specific Conductivity. The specific conductivity of each sample will
be measured with a Hach Model 17250 Conductivity Meter (or similar instru-

ment). Elevated specific conductivities indicate the presence of conduc-
tive fons such as chlorides and sulfides in the groundwater.
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9.4 Sampling for Qff-Site Analysis

Prior to sampling for lab analysis all wells will be properly flushed
as described above in Section 9.3. Bailters will be used to obtain ground-
water samples. Bailers will be decontaminated between wells. Samples
will be placed in properly prepared bottles, and placed in a cooler at
4°C. Coolers will be sealed and shipped overnight to the designated
laboratory. Samples will be split and one sample will be shipped to the
EPA-designated laboratory and the other sent to Princeton Testing Labs.
Proper chain-of-custody procedures will be followed when transferring the
samples from the field to the laboratory. In addition, accurate records
will be kept of all sampling activity and will include the following
information: date, time, location, sample number, depth to water measure-
ment, method and volume of water evacuation and sampling techniques.
Sampling parameters have been discussed in Section 2.0.
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10.0 SURFACE WATER SAMPLING

Surface water will be sampled at the drainage ditch leading from the
landfill. More details are provided in Section 2.2.2. Samples will be
split, with one set being shipped to OEHL and the other to Princeton
Testing Labs. Proper chain-of-custody procedures will be foliowed when
transferring the samples from the field to the Taboratory. In addition,
accurate records will be kept of all sampling activities, and will include
the following information: date, time, locaticn, sample number, depth and
sampling techniques. Analytical parameters are discussed in Section 2.2.2.
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11.0 SOIL/SURFACE WATER-SEDIMENT SAMPLING

Soil and surface water sediment sampies will be collected in various
tasks of this investigation. More details are provided in Sections 2.3.3
and 2.6. Samples will be split, with one set being shipped to OEHL and
the other to Princeton Testing Labs. Proper chain-of-custody procedures
will be followed when transferring the samples from the field to the
laboratory. In addition, accurate records will be kept of all sampling
activities and will include the following information: date, time,
location, sample number, depth and sampling techniques. Analytical
parameters are discussed in Sections 2.2.3 and 2.6.
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12.0 DECONTAMINATION PROCEDURES

A1l equipment which comes in contact with potentially contaminated

soil or water, including OVA, drilling, soil and water sampling, water-

level measuring and sample preparation equipment, will be cleaned prior to

r and after each use on this project. Decontamination will consist of

combinations of steam cleaning and/or detergent (trisodium phosphate)

wash, water rinse, methanol rinse and distilled water rinse. An organic-

free water rinse will be used instead of distilled water for those samples
analyzed for volatile organics.

oy

12.1 Drilling, Soil Sampling and Monitoring Well Installation

A1l drilling equipment will be decontaminated by steam-cleaning
between locations, to prevent the chance of cross contamination from one
location to another. All tools used for soil sampling and packaging,
including split-barrel samplers, sample-cutting knives, etc., will be
decontaminated prior to the collection of each sample. Decontamination of
these tools will include a wash in distilled water, a solvent rinse and a
second rinse with distilled water. Monitoring well casing, screens and
fittings are to be delivered to the site in a clean condition.

During the field sampling program, the OVA will be checked periodi-
cally for contamination by running an analysis of a known compound of
air. When necessary, the equipment will be decontaminated prior to
continuing work, but not less frequently than once per day. OVA equipment
to be decontaminated as necessary will include syringes, injection ports,
columns and detectors.

12.2 HWell Development

A1l equipment used for well development will be decontaminated prior
to and after use at each well. This will include decontamination of
downhole piping. The decontamination procedures will be similar to those
described for drilling equipment in Section 12.1.

(0236n-39)
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12.3 HWater Level M remen

The electrical sounding (M-Scope) tape used to measure water levels
will be cleaned with a distilled water spray, unless contamination is
noted. If contamination is indicated, a 1liquinox wash will be used,
followed by a distilled water rinse.

12.4 Water Sampling

Stainless steel or teflon bailers will be decontaminated before and
after each use by detergent wash, clean water rinse, methanol rinse and
distilled water rinse. No bailer shall be used at more than a single well
after and prior to decontamination. A new piece of nylon rope will be
used as the hoisting line and disposed of when sampling is completed at
each well.

Any submersible pump, piping and fittings used will be decontaminated
prior to and after use at each well. The equipment will be decontaminated
by either steam-cleaning or hot water and detergent wash with methanol
rinse followed by distilled water rinse.

12.5 Sediment Sampling

Decontamination procedures will follow those described in Section 12.1
for soil sampling equipment.

12.6 Personnel Decontamination

The personnel decontamination procedures to be used at MAFB will be
performed at each drilling location or other sampling sites prior to
entering vehicles or leaving the study area. HART and each subcontractor
will provide all protective clothing for its own personnel and the equip-
ment necessary to comply with decontamination procedures specified in the
Site Safety Plan (Appendix A).

(0236n-40)




-41-

In the interest of expediency and efficiency, the following personnel
decontamination procedures will be followed, if necessary. It is antici-
pated that field investigation activities will be conducted at Level D,
and the following procedures will be followed:

1. Remove disposable booties (if used) and place into plastic bag
for disposal.

2. HWash outer gloves in detergent solution and rinse in clean
water. Remove outer gloves and place into plastic bag for
disposal or retain for subsequent reuse.

3. HWash neoprene hoots with detergent solution and rinse with clean
water. Remove boots and retain for subsequent reuse.

4, Remove the tyvek coveralls. Take care to prevent the release and
dispersion of dusts which may have accumulated on the coveralls
during on-site operations and place overalls into the disposal
plastic bag.

5. Place all independent disposable bags into one larger bag. Seal
this bag and dispose of as garbage unless OVA probe of samples
indicates contact with high concentrations of hazardous mate-
rials. If high concentrations are indicated, disposables will be
placed in a 55-gallon drum with other solid wastes for eventual
disposal by MAFB.

6. Thoroughly wash hands and face.
If non-methane hydrocarbons in the Fire Training Area exceed the

background (entire site) by a steady 5-10 ppm it may be necessary to
upgrade to Level C are found to be hazardous.

Level C (requires training in the use of the respirator and emergency
escape mask). Level C protection is used when the required level of
respiratory protection is known, or reasonably assumed to be, not greater
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than the level of protection afforded by air-purifying respirators, and
exposure to the few unprotected areas of the body (i.e., the back of the
neck) is unlikely with Level C protective clothing. Level C requires

carrying an emergency escape air supply system, at the discretion of the
Site Safety Officer.

Level C protection consists of:

Full face-piece air-purifying respirators

Emergency eécape respirator (carried, if required)

Chemical protective overalls and long-sleeved jacket, coveralls,
or Tyvec coveralls

Gloves, inner, surgical type
Gloves, outer, chemical protective
Boots, chemical protective, steel toe and shank

Booties, chemical protective (use may depend on nature of site).

If non-methane hydrocarbons exceed 10 ppm above the background (entire
site), it may not be necessary to upgrade to Level B.

Level B protection must be used when the highest level of respiratory
protection is judged to be needed, but hazardous materials exposure to the

few unprotected areas of the body (i.e., the back of the neck) is unlikely
with Level B protective clothing.

Level B protection consists of:

Open-circuit, pressure-demand SCBA

Chemical protective overalls and long-sleeved jacket, or coveralls
Gloves, inner, surgical type

Gloves, outer, chemical protective

Boots, chemical protective, steel toe and shank

Booties, chemical protective

Butyl rubber apron.

(0236n-42)
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13.0 SAMPLE HANDLING AND PACKING

13.1 Split Sample Procedures

A1l water, sediment and soil samples shall be split along the guide-
lines of Quality Assurance/Quality Control (QA/QC) protocols and proce-
dures established by HART. One set of samples will be forwarded for
analysis through overnight delivery to Princeton Testing Laboratories,
Princeton, New Jersey. The other set of samples will be forwarded for
analysis through overnight delivery to OEHL.

The following procedures will be used for splitting soil and ground-
water samples.

Soil. Only fairly homogenous samples will be chosen providing a
minimum of pebble-sized particles. Initially, the sample will be placed
in a stainless steel bowl. Prior to placing the sample in the bowl, the
bowl would have been washed with a detergent, rinsed with distilled water
and washed again with a solvent (methanol). The sample will be mixed with
a stainless steel trowel (prepared in a manner similar to the bowl) until
the sample is well combined. Then a sample will be split into halves and
a portion of each half placed into sample container. The sample then will
be remixed, split again and portions placed into the containers. This
procedure will be followed until the sample containers are filled.

Groundwater. A properly prepared bailer will be used to obtain a
sample. If the sample is to be tested for volatile organic compounds
(VOA), the VOA vials will be placed into a properly cleaned beaker whose
depth is greater than the height of the vials. Water from the bailer will
be care fully poured into the beaker so that the level rises above the
height of the opening on the VOA vials. Once the VOA vials are filled,
they will be closed by stainless steel tongs and lifted from the beaker.
For other parameters one-half of the water in the bailer will be poured
into one container and the other half into the other container. Addi-
tional bails will be obtained and split in a similar manner until a
sufficient volume of sample is obtained.
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13.2 mp] ntainer

Glass jars for soil samples in borings will be provided by HART. HART
will also supply VOA vials for on site OVA analysis. HWater and soil
samples for chemical analyses will be placed in glass jars or plastic
containers supplied by the laboratory subcontracted by HART.

13.3 Sample Handling and Decontamination

The collected sample and its container represent one of the major
avenues of personnel and environmental exposure. Precautions will be
taken to ensure that all the samples removed from the site are within the
sample container and that no residue remains on the outside of the con-
tainer.

The procedure for collecting soil and sediment samples will be as
follows:

° Identify and document sample collection point or points, depth
increment of samples collected and sampling devices used (See
Section 14.0, Sample Custody and Documentation).

Complete log book entries, sample tags, field record sheets with
sampie identification point, date, time and names or initials of

all persons handling the sample in the field.

Clean the outer surface of glass jars containing soil samples
with paper towels and clean water.

Place Sample Tags on sample containers.
° When filling jars, place small plastic bag around outside of

sample container and hold in place with rubber band so that
sample spilled outside of container will not contact the jar.

(0236n-44)
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° Sealed sample containers will be carried by the sampling team
member to the packaging area. The outer plastic bag and rubber
band should be removed by the sampler without touching the
external surface of the jar any more than necessary. The volume
level should then be placed by the sampler on a clean surface to
be packaged for shipment.

The contaminated plastic bags, rubber bands and residual soil
from the mixing pan will be bulked in large plastic bags for
disposal as garbage.

The procedures for collecting water samples are generally the same as
for soil and sediment, except that the water is discharged directly from
the bailer to the sample container(s), following filtration if necessary
and appropriate preservatives are added to the containers prior to capping.

13.4 Procedures for Packing Samples

Most (if not all) samples collected during this investigation are
expected to contain low concentrations (less than 10 ppm) of organic and
inorganic chemical compounds and will, therefore, be considered environ-
mental samples. Procedures for packing samples for shipment will be as
follows:

Determine maximum weight allowed per package from your shipper
(140 pounds for Federal Express shipment).

Secure sample bottle 1ids or plastic caps on brass tubes with
stripping tape or evidence tape.

Mark volume level on bottles with grease pencil.

Place about three inches of inert cushioning material, such as
vermiculite or zonolite in bottom of cooler.
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Labels/Sample Tags. Numbered sample tags should be used on all
samples. Cover the labels with clear plastic tape.

Place containers in cooler in such a way that they do not touch.

Put VOA vials in Ziploc plastic bags and place them in the center
of the cooler.

Pack bottles, especially VOA vials, in inert cushioning material.

Fi1l cooler with inert cushioning material and blue ice if sample
refrigeration is required.

Put paperwork (chain-of-custody and traffic report copies) in
plastic bags and tape with masking tape to inside 1id of cooler.

Tape cooler drain shut.

After acceptance by Federal Express or shipper, wrap cooler
completely with strapping tape at two locations. Secure lid by
taping. Do not cover any labels.

Place lab address on top of cooler.

Put "THIS SIDE UP" 1labels on all four sides and "FRAGILE" labels
on at least two sides.

Affix numbered custody seals on front right and back left of
cooler. Cover seals with wide, clear tape.
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14.0 SAMPLE CUSTQDY AND DOCUMENTATION

Sample custody and documentation procedures described in this section
will be followed throughout all sample collection at MAFB. See Sec-
tion 7.0 for the Sample Numbering System to be used by HART.

14.1 Sample Identification Documents

A1l samples will be labeled for identification by the Sample Numbering
System described in Section 7.0.

Sample Tags. Samples will be removed from the sample location and
transferred to Princeton Testing Laboratory. Split samples will be sent
to OEHL. Before removal, however, samples will be separated as necessary
into fractions depending on the analysis to be performed. Each portion
will be preserved in accordance with prescribed procedures. Each portion
will be identified with separate identification tags. Each tag should
indicate in the "Remarks" section that it is a split sample. The informa-
tion recorded on the tag will include:

° Purpose of the sample (analyte)
° Installation name (location)

Sample number

Source/location of sample

Contract Task Number and Title of Project

Method of collection (split spoon, bailer, etc.)
Volumes removed before sample taken

Preservatives used, especially any non-standard types
Project code (an HART project number)

° Date

Time (a four-digit number indicating the 24-hour clock time of
collection; for example: 1430 for 2:30 pm)

Type of sample (grab or composite)
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°

Sampler's name

[

Special conditions/remarks (for example, use of filtering)

Custody Seals. HWhen samples are shipped to a laboratory or returned
to a HART office, they must be placed in padlocked containers or contain-
ers sealed with custody seals. Two seals must be placed on each shipped
container (cooler), one at the front and one at the back. Clear tape
should be placed over the seals to ensure that seal are not accidentally
broken during shipment.

14.2 Chain-of-Cust Record

A1l samples will be accompanied by a Chain-of-Custody Record, examples
of which are shown on Figure 8. When transferring samples, the individuals
relinquishing and receiving should sign, date and note the time on the
record. This record will be used to document sample custody transfer from
the sampler, to another HART team member, to a shipper, to a laboratory or
to a HART office.

Samples will be packaged properly for shipment and dispatched to the
appropriate 1laboratory for analysis, with a separate Chain-of-Custody
Record accompanying each shipment. The method of shipment, courier
name(s) and other pertinent information should be entered in the "Remarks"
section of the Chain-of-Custody Record.

An additional form required for the OEHL is shown in Figure 9. The
Environmental Sampling Data Form 2752 will be included along with the
Chain-of-Custody Record.

A1l shipments will be accompanied by the Chain-of-Custody Record
jdentifying its contents. The original reccrd accompanies the shipment
and the yellow copy should be given to the HART field team leader.

Shipments will be sent by common carrier and a bill of lading will be

used. Air freight shipments will be sent collect. Bills of lading will
be retained as part of the permanent documentation.
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14.3 Field Log Books

Bound Field Log Books will be maintained by the HART field team leader
and other team members to provide a daily record of significant events,
observations and measurement during the field investigation. ATl entries
$ must be signed and dated.

; A1l information, except drill logs, pertinent to the field survey
and/or sampling will be recorded in the log books. These must be bound
books, preferably with consecutively numbered pages that are at least
4 1/2 inches by 7 inches in size. HWaterproof ink will be used in making
all entries. Entries in the log book must include at least the following

° Name and title of author, date and time of entry and physical/en-
vironmental conditions during field activity.

° Purpose of sampling activity

° Location of sampling activity

° Name and address of field contact

° Name and title of field crew

° Name and title of any site visitors

° Type of sampled media (e.g., soil, sediment, groundwater, etc.)

° Sample collection method

° Number and volume of sample(s) taken

° Description of sampling point(s)

° Date and time of collection

° Sample identification number(s)

° Sample distribution (e.g., laboratory)

° References for all maps and photographs of the sampling site(s)

° Field observations

° Any field measurements made, such as pH, water level, etc. All
sample documentation such as:

- Bottle lot numbers

- Custody seal numbers

- Dates and method of sample shipments
- Chain of Custody Records
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° A1l documentation for drums or other containers generated

- Contents and approximate volume
- Type and predicted Tevel of contamination
- Custody seal numbers

° Summary of daily tasks (including costs) and documentation on any
cost or scope of work changes required by field conditions.

14.4 Corrections to Documentation

Unless prohibited by weather conditions, all original data recorded in
Field Log Books, Sample Tags and Chain-of-Custody Records will be written
with waterproof ink. None of these accountable serialized documents are
to be destroyed or thrown away, even if they are illegible or contain
inaccuracies that require a replacement document.

If an error is made on an accountable document assigned to one indi-
vidual, that individual should make all corrections simply by crossing a
line through the error and entering the correct information. The errone-
ous information should not be obliterated. Any subsegquent error discov-
ered on an accountable document should be corrected by the person who made
the entry. A1l subsequent corrections must be initialed and dated.

14.5 Shipping of Samples

Samples will be delivered to the EPA-designated laboratory, Princeton
Testing Laboratory or to a HART office for analysis as soon as practical
after the number of samples and number of coolers is sufficient to com-
prise a shipment, preferably the same day the sample was taken. The
sample will be accompanied by the Chain-of-Custody Record.

(0236n-52)




15.0 SITE CLEAN-UP

Following the completion of the on-site remedial investigation at
MAFB, all sampling sites will be restored within reason to their preactiv-
ity condition. AIll well and boring are cuttings will be removed and the
general area following the completion of each well and boring will be
cleaned. New groundwater monitoring wells will be locked. Only those
drill cuttings suspected of being hazardous waste (based on discoloration,
odor and organic vapor detection instruments) will be properly container-
jzed by HART for eventual disposal by MAFB. The suspected hazardous waste
shall be tested by HART for EP Toxicity and Ignitability.

HART will repair asphalt surfaces that are damaged due to various
field activities using a quick fix concrete or cold asphalt patch.

A1l sampling and testing equipment will be decontaminated and removed
from the site following completion of work.

(0236n-53)
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16.0 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

16.1 Qrganization

The HART project field team will be organized according to the sam-
pling activity. For on-site sampling work, the actual sampling team
makeup will be dependent on the type and extent of sampling and will
consist of a combination of the following:

Project Manager

° Site Safety Officer
Field Team Leader

° Geologist
Technician

° OVA QOperator

Subcontractors will be used to provide crews and equipment for drill-
ing, final well development and surveying. One individual may perform
more than one of the functions listed above.

16.2 Resronsibilities
Specific responsibilities for field team members are described below:

Project Manager: The HART Project Manager will be present at the
beginning of field operations. He will brief the field team on the
objectives of the sampling program and general procedures to be
followed. In his absence from the site, the Field Team Leader will be
his representative.

In the absence of Air Force field personnel, the Project Manager (or
Field Team Leader) will direct all inquiries to the Air Force Project
officer.

i f fficer: The Site Safety Officer will be responsible for
the adherence to all site safety requirements by the team members.

(0236n-54)




The Safety Officer will assist in conducting site briefing meetings
and will perform the final safety check. Additional responsibilities
are:

°

Updating equipment or procedures based upon new information
gathered during the site inspection.

Upgrading the levels of protection based upon site observations.
Enforcing the "buddy system" where appropriate.

Determining and posting locations and routes to medical facili-
ties, including poison control centers; arranging for emergency
transportation to medical facilities.

Notifying local public emergency officers, i.e., police and fire
departments, of the nature of the team's operations and posting
their telephone numbers.

Entering exclusion areas in emergencies when at least one other
member of the field team is available to stay behind and notify
emergency services; or after he/she has notified emergency
services.

Examining work party members for symptoms of exposure or stress.

Providing emergency medical care and first aid as necessary
on-site. The Safety Officer has the ultimate responsibility to
stop any operation that threatens the health or safety or the
team or surrounding populace.

Field Team L r: The Field Team Leader will be responsible for the
coordination of all sampling efforts will assure the availability
and maintenance of all sampling equipment and materials and provide
for shipping and packing materials. He will supervise the completion
of all Chain-of-Custody Records, the proper handling and shipping of
the samples collected, be responsible for the accurate completion of
Field Log Books and represent the Project Manager in his absence.

Geologists: The geologists will be responsible for directing drilling

activities and installation of monitoriny wells, including soil
sampling and initial development.

Technician: The Sample Preparation Technician will assume custody of
samples to be shipped. He/she will be responsible for completing all
Chain-of-Custody. He/she will dispense sample containers, sample
(0236n-55)
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jdentification tags, etc., to the team members and retain records for
control purposes.

VA rator: The OVA Operator will be responsible for performing all
in-field OVA analyses of soil samples.

16.3 Training

Field personnel will be adequately trained with regard to hazardous
waste site experience.

For site-specific training, field personnel will receive the Field
Operations Plan, Site Safety Plan and the Project Work Plan in a timely
manner to allow for a sufficient review period. Prior to the initiation
of site sampling, a field staff orientation and briefing will be held to
acquaint personnel with the site, with the operation of any unfamiliar
sampling equipment and to assign field responsibilities.

All sampling activities will be based on and will be in compliance

with, the site Level of Protection classification, as described in the
Site Safety Plan (Appendix A) and Section 12.0.

(0236n-56)
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17.0 SCHEDULE

HART has scheduled the tasks described in this Field Operations Plan
to be completed as shown in Figure 10. HWhile every reasonable effort will
be made to meet these task deadlines, unexpected drilling conditions or
weather events may require adjustment of this schedule. The specific
tasks are described below:

TASK DESCRIPTION
1 Coordination with USAFOEHL Personnel
2 Site Investigation - Sanitary Landfill
3 Site Investigation - Firefighter Training Area (FTA)
4 Explosive Ordnance Disposal (EOD) Area
5 Groundwater Sampling Program (including Corps of

Engineers Well [COE])

6 Surveying of Wells and Sample Locations
7 Water Level Measurements
8 First Draft Report (including Risk Assessment)
9 Second Draft Report
10 Final Report
11 Meeting with USAFOEHL Personnel
(0236n-57)
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APPENDIX A
HEALTH AND SAFETY PLAN
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PHASE II HEALTH & SAFETY PLAN
MAFB
Minot, ND

Prepared by:
Fred C. Hart Associates, Inc.

530 Fifth Avenue
New York, NY 10036

‘ Project Coordinator

James Mack
Fred C. Hart Associates, Inc.

Site Safety Officer

Vanessa DeVillez
Fred C. Hart Associates, Inc.
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1.0 Health and Safety Plan

This Health and Safety Program exists to protect employees from the
hazards encountered during field investigations of uncontrolled hazardous
waste sites. It is the result of experience gained from working on
hazardous waste sites and handling hazardous materials, as well as consi-
deration of all applicable government regulations and guidelines, and
consultation with health and safety experts.

Personnel engaged in field investigations of hazardous waste storage,
treatment and disposal sites and remedial response activities encounter a
wide variety of hazards, including potential exposure to toxic chemicals
and radiation, fire and explosion hazards, and other physical hazards due
to unstable, deteriorating structures. There is a great degree of uncer-
tainty about an abandoned or uncontrolled site at all stages of an inves-
tigation, and there may always be a significant risk encountered at these
sites.

This Health and Safety Program is intended to comply with Section
111(c) of CERCLA, EPA Orders 1440.1 and 1440.3, the Occupational Health
and Safety Act (OSHA) of 1970, 5 U.S.C. 7902(c)(1).

1.1 Safety Considerations For Remedial Investigations

This section describes the administrative policies and procedures
applicable to this remedial investigation.

Although the degree and type of hazard encountered by field teams
varies greatly depending on the type of site (e.g., abandoned hazardous
waste site or active facility) and the detail of field activity (e.g.,
preliminary site inspection or multimedia sampling), certain administra-
tive policies and procedures must be adhered to. These include use of
properly trained personnel, specific criteria for field team organization
and size, site characterization to establish hazard level, proper selec-
tion, use and maintenance of personal protective equipment and basic
safety procedures.

(0236n-61)
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1.2 Field Team Organization

A field team must be organized to efficiently and safely carry out the
objectives of the project. These objectives may include such activities
as sampling of hazardous wastes, monitoring well installation, site
mapping, metal detection or performing geophysical surveys. The team will
typically include individuals with many different technical skills, such
as chemists, geologists and engineers. In addition to performing its task
objectives, the team must provide for its own safety to prevent injury or
exposure to hazardous materials. This can be accomplished by assignment
of specific roles and responsibilities to members of the field team and by
assuring that the proper team size is used to effectively accomplish
specific objectives.

There are a number of roles which are required for the safe and
competent operation of a field investigation team. The four roles which
are necessary at every site where a field team will be working are Project
Manager, Field Team Leader, Equipment Specialist and the HWork Party.
Additional roles such as Command Post Supervisor, Personnel Decontamina-
tion Station Operator and an Emergency Response Team are added to the
field team when the scope, magnitude or hazard of the investigation
justifies the need for them. A team member may take on more than one
role, but the roles must be clearly assigned and must cover all those
required rather than describe one team organization for all the different
types of field investigations. Guidelines are presented here for assign-
ment of responsibilities to team members to assure safety and for estab-
lishing the team size.

1.2.1 Pr Man r

The Project Manager is responsible for the overall effectiveness of
the field investigation. The specific responsibilities of the project
manager include preparing and organizing all project work assignments,
briefing team personnel on specific duties, obtaining site access permis-
sfon from the owner or responsible party, ensuring that the health and
safety requirements of the field team are complete and approved by the
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Health & Safety Director, preparing a Site Safety Plan, completing reports
and maintaining the evidentiary file, complying with chain-of-custody
procedures and coordinating with government representatives and subcon-
tractors.

1.2.2 Field Team Leader

The Field Team Leader is accountable for the organization, operation
and safety of the field team. This role may be filled by the Project
Manager. The Field Team Leader is responsible for proper field opera-
tions, maintaining a field notebook which records all site activities,
completion of the objectives of the site HWork Plan, compliance with
document control procedures and proper field documentation of operating
procedures and determining the level of personal protection necessary to
insure the health and safety of the field team. If subcontractors or
outside observers are present, the Field Team Leader must enforce health
and safety procedures.

1.2.3 Site Safety Qfficer

The Site Safety Officer has primary responsibility for all safety
procedures and operations on-site. This role is wusually filled by the
Project Manager. The Site Safety Officer is responsible for upgrading, if
necessary, the level of personal protection based upon observations and
changing circumstances during the field investigation, enforcing the buddy
system (personnel working in pairs); posting and briefing the field team
of an approved safety plan which outlines locations, routes and telephone
numbers of the closest medical facilities and poison control centers;
posting other emergency telephone numbers, such as the fire and police
department and Health and Safety Director; and verifying that team members
have met the health and safety requirements for field assignment. The
Site Safety Officer has the authority to halt any operation that threatens
the health or safety of the team.

(0236n-63)
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1.2.4 Equipment Specialist

The Equipment Specialist is responsible for obtaining, inspecting and
maintaining all equipment in proper operating order. This requires
specialized training in maintenance of equipment, such as self-contained
breathing apparatus. The Equipment Specialist is responsible for prepar-
ing all sampling containers and equipment.

1.2.5 Hork Party

The Work Party is ultimately responsible for the safe and successful
completion of the work assignment. The members of the Work Party share
many active and important functions which are necessary to fulfill the
objectives of the investigation. These include setting up the personnel
decontamination station, performing site hazard characterization, taking
photographs, collecting samples of various media, decontaminating sample
containers, packaging and shipping of the samples in accordance with
chain-of-custody procedures, and decontaminating the entire Work Party
prior to leaving the site.

1.3 Field Investigation Team Size

The size of an investigation team is determined by the hazard level of
the investigation, the ievel of protection employed, the investigation,
objectives and the site characteristics and type. The team must be large
enough to assure safety, but not so excessively large as to sacrifice
economy.

1.3.1 Two-Person Team

A minimum of a two-person team consisting of HART, personnel will be
used at the MAFB to collect environmental samples. A two-person team is
appropriate for sites where extensive personal decontamination 1is not
required and where the 1likelihood of emergency rescue is minimal. The
two-person team is suitable when up to Level C protection is required. In
the event of an emergency, the team member can summon outside assistance.

(0236n-64)
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Team responsibilities for the MAFB study are identified in the enclosed

Site Safety Plan.

1.4 Selection, Use and Maintenance
of Personal Protective Equipment

Proper selection, use and maintenance of respiratory protective
equipment and other personal protective equipment is extremely important
in protecting the health and safety of field investigation personnel. An
jnadequate level of protection may result in unnecessary exposure to toxic
chemicals or other hazards. An excessively high level of protection may
encumber field personnel unnecessarily and result in decreased efficiency,
fatigue and other hazards. Improper use or maintenance of protective
equipment also exposes field personnel to unnecessary risks.

The site hazard assessment will be based on a site characterization
obtained from previous site investigations. Once the site hazard assess-
ment is completed, the Site Safety Officer will select the level of
protection.

1.4.1 Respiratory Protection

The selection of adequate respiratory protection depends primarily on
the type of hazardous substances to be encountered. Proper respirator use
requires formal training and continued maintenance of the equipment, in
accordance with 30 CFR Part 11 and provisions of the National Institute
for Occupational Safety and Health. OSHA regulations pertaining to
respiratory protection require a training program that encompasses user
responsibilities, training for proper use and respirator maintenance.
OSHA also requires yualitative fit testing of face-pieces. Facial hair
(beards) and wearing contact lenses is prohibited.

1.4.1.1  Air-Purifying Respirator (APR). The APR, which will be
available to team members and may be used at the MAFB, if necessary,
removes contaminants from the atmosphere to some degree and can be used

only in atmospheres containing sufficient oxygen to sustain life (in open
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air this is usually not a problem) and when other criteria, discussed
below, are met.

Specific concentration limitations exist for specific devices. The
chemical-cartridge respirator provides respiratory protection against
certain gases and vapors in concentrations not in excess of that labeled
on the cartridge. It can only be used in an area where minimal concentra-
tions might occur and where SCBA has been determined unnecessary. Many
types of cartridges are available and field personnel should select the
appropriate one for the contaminants expected.

Air purifying respirators or cartridge respirators are worn when:
Any unidentified and potentially hazardous odor is detected.

Hazardous materials in the air are not greater than 10 times the
permissible exposure limit (PEL) and have good warning properties.

The Project Manager judges that respirators are needed as a
precaution against generation of low levels of toxic substances
in air due to sampling, handling, decontaminating or other
operations.

The capacity of the cartridge will not be exceeded by extended
periods of use on-site. (If used for extended periods, cartridg-
es must be changed.)

Users of air purifying respirators must comply with the following:

° At least 19.5 percent oxygen must be present for respirator use,
or unprotected breathing.

Cartridge respirators do not supply oxygen. They are of no use
in oxygen-deficient atmospheres.

(0236n-66)
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Air purifying respirators provide less protection than SCBAs and
supplied air devices.

° Air purifying respirators must be NIOSH-approved.

Cartridges also must be NIOSH-approved and should be matched to
the respirator by the manufacturer.

Cartridges must not be used past the expiration date.

Air purifying respirat~-s will provide adequate protection only
if they have good face seals. A qualitative fit test is required
for each employee using these respirators.

Upon experiencing any warning property such as difficulty breath-
ing, dizziness or other distress, strong taste or smell, the user
must immediately leave the site. The Field Team Leader or Site
Safety Officer may require that a user of an air purifying

respirator carry an emergency escape air mask.

Users of air purifying respirators must follow the manufacturer's
instructions on the donning and use of the equipment.

Cartridges must sometimes be replaced as often as each hour of
use, or when the user senses or smells the vapor. If the contam-
inant of interest does not have warning properties, the APR
cartridge must not be used.

1.4.2 Protective Clothing

Protective clothing must be worn by all personnel at hazardous waste
sites to prevent skin exposure and to minimize spread of contamination.
A1l on-site operations require protective clothing. Protective clothing
may include, but is not limited to chemical-resistant pants and jackets or
coveralls, disposable coveralls, steel toe and shank boots, protective
gloves, hard hats, face shields or chemical safety glasses. Once adequate
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protective clothing is chosen
a significant safety factor.
hastens the onset of fatigue
ness and it limits stay-time.

» employees must also note that alertness is
Since protective clothing is cumbersome, it
and heat exhaustion, it can decrease alert-

(0236n-68)




The following section describes Level D protective equipment which is
appropriate for the MAFB.

1.4.2.1 Llevel D. Level D is the basic work uniform and is used where
significant exposure to hazardous materials is unlikely. Field personnel

must not be permitted to work in civilian clothes.

Level D protection consists of:

©

Coveralls, cotton
Boots/shoes, safety, with steel toe and shank
Safety glasses
Hard hat with optional faceshield
Gloves

Air-purifying respirators (previously described) with appropriate
cartridges will be readily available at the site and will be used, if
required, during excavation, drilling, sampling, decontamination or other
operations.

1.5 Basi f Practice

Field personnel will observe basic safety practices. The Health and
Safety Director will be responsible for informing all field personnel of
these practices. They will include, but not be limited to, the following:
Observe the buddy system (work in pairs)

Eating, drinking and smoking are prohibited on-site

Alcohol consumption is prohibited 24 hours prior to and 24 hours
after being on a hazardous waste site
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Contact Tenses cannot be worn with any respirators

Practice contamination avoidance by avoiding obvious contaminated
objects/areas and by not sitting or kneeling on the ground

Do not climb over drums or obstacles

° Maintain contact with the Site Safety Officer

1.6 Site Safety Plan

A written Site Safety Plan must be prepared prior to any field opera-
tion. The purpose of the form is to provide information about the site
being investigated, an evaluation of the hazards present and the plan
developed to protect the field personnel and to prepare for emergency
action. The plan is prepared by the Project Manager and submitted to the
Health and Safety Director for review and approval prior to the operation.

A standard form 1is used for the Site Safety Plan which has five
parts. The first part provides general information, including the name
and location of the site and the objective(s) of the investigation. The
second part provides information on the site and waste characteristics,
including a description of the facility and its history. The third part
of the form is a hazard evaluation, which assesses the potential hazards
to site inspection personnel, based on available information. The fourth
part of the form is the work plan itself. It establishes the work area,
the personal protection (level of protection and equipment) to be used,
decontamination procedures, site entry procedures, the site entry team
members and their responsibilities and work limitations. The last part of
the form provides emergency information, including emergency contacts and
resources, and emergency routes to hospitals or cther facilities.

The Site Safety Plan must contain specific information describing the
safety precautions and procedures to be used and justification for them.
The hazard evaluation is a key part of the form, since the plan must be
developed on the basis of the evaluation of known or potential hazards.
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If hazard information (e.g., possibility of explosive or toxic atmos-
pheres) is not available, the safety plan must include a procedure for
obtaining the necessary information or for protecting personnel from
unknown but potential hazards.

4.6.1 Reporting Incidents Involving Personal Injury or Exposure to
Hazardous Materials

A1l incidents involving personal injury or exposure to potentially
hazardous materials during any field activity must be documented and
reported immediately to the Health and Safety Director. A standardized
incident report is used for this purpose.

It is important to report al) exposures and injuries, even though the
incident is not considered serious or no adverse health effects or symp-
toms are apparent at the time. Often exposure to a toxic agent may have
delayed or latent effects which may only be detected by specific diagnos-
tic tests. Documenting an exposure may aid in identifying the cause of
symptoms or changes in health status indicators (diagnostic blood tests or
pulmonary function, for example) at a later time. Likewise, an injury,
such as an eye 1injury caused by dust particles, may result in delayed
damage to the eye.

4.6.2 Site-Specific Safety Plan

The Site-Specific Safety Plan for the MAFB is detailed in Attach-
ment 1. The safety plan provides information on site/waste characteriza-
tions, hazards, work plan, investigation-derived material disposal plan
and emergency/contingency information.

Level D protection will be adequate during a1l site activities includ-
ing the sampling and corrective action activities. Investigation activi-
ties will be performed in Level D protection with constant Organic Vapor
Analyzer (OVA) Model 128 monitoring to warn against the sudden release of
volatile organics into the air. A sudden significant increase in volatile
organic emissions may require immediate withdrawal of site personnel and
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re-evaluation of protection levels. If non-methane hydrocarbons exceed
10 ppm at any location, personnel will don air-purifying respirators with
organic vapor and acid gas cartridges. Soil and water samples obtained
during the field investigation will be collected with PVC or neoprene
gloves.

Field investigations and sampling activities can result in the genera-
tion of contaminated materials. Proper presampling planning must include
a management plan for the disposal of materials encountered during field
investigations in order to minimize the impact to the environment and the
risk to public health. The contaminated materials that will be generated
include decontamination rinse water and used disposable clothing. Dispos-
able clothing and rinse water will be disposed of on the site.
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APPENDIX A
SITE SAFETY PLAN
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SITE SAFETY PLAN

A. GENERAL INFORMATION

SITE: Minot Air Force Base PROJECT NO. 01071-00-86008-00
(G105)

LOCATION: MWard County, North Dakota

PREPARED BY: Rebekah Dunn DATE: 12/3/85

APPROVED BY: Frances Barker DATE: 12/3/85

OBJECTIVE(S): Conduct sampling for remedial investigation to identify ex-
tent and magnitude of contaminated soil, sediment and groundwater.

PROPOSED DATE(S) OF INVESTIGATION: Fall 1986

BACKGROUND REVIEW COMPLETE: X PRELIMINARY:

DOCUMENTATION/SUMMARY:  OVERALL HAZARD: SERIOUS
MODERATE
LOW X
UNKNOWN

B. SITE/WASTE CHARACTERISTICS

WASTE TYPE(S): LIQUID X SOLID SLUDGE GAS
CHARACTERISTIC(S): CORROSIVE IGNITABLE‘ X RADIOACTIVE

VOLATILE X TOXIC X REACTIVE UNKNOWN OTHER (NAME):
(0236n-74)




FACILITY DESCRIPTION: Air Force Base. Major industrial operations relate
to maintenance of aircraft, missiles, and ground vehicles.

PRINCIPAL DISPOSAL METHOD (type and location):
Fire Fighter Training Area (FTA) - wastes disposed of include:
contaminated fuel and lubricant in pits and in surface drainage ditch.

Explosive Ordnance Disposal (EOD) Range - used to burn, explode and
bury munitions, starter and impulse cartridges, flares, explosive
bolts and explosives.

On-site sanitary landfill - wastes disposed of include: petroleum,
oils, 1lubricants, miscellaneous potentially hazardous wastes, con-

struction rubble and empty pesticide containers and drums.*

UNUSUAL FEATURES
None presently known, to be determined on site

STATUS (active, inactive, unknown): Active

HISTORY (worker or non-worker injury; complaints from public; previous

agency action): None

C. HAZARD EVALUATION

The potential for inhalation of organic vapors and dermal exposure to
; contaminated soils exists during soil disturbance activities including
drilling and sampling.
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D. SITE SAFETY WORK PLAN

PERIMETER ESTABLISHMENT: MAP/SKETCH ATTACHED Map attached

(See Fig. 1)
SITE SECURED? Yes

PERIMETER IDENTIFIED Yes  ZONE(S) OF CONTAMINATION IDENTIFIED? Fig. 2
Map attached

PERSONNEL PROTECTION
LEVEL OF PROTECTION: A B C D X Modified

MODIFICATIONS: MWork will be Level D, there might be upgrade to Lev-
els C and B is OVA reading and firing in the Firefighter Training Area
Borehole (Subtask 3.2). Upgrade from D to C may proceed if non-methane
hydrocarbons exceed 5-10 ppm above background (entire site). Upgrade from
C to B may proceed if non-methane hydrocarbons exceed a steady 10 ppm
above background (entire site).

SURVEILLANCE EQUIPMENT AND MATERIALS: Organic Vapor Analyzer
DECONTAMINATION PROCEDURES: Drilling equipment steam-cleaned, all
sampling equipment (split spoons, bowls, spoons, gloves, boots, etc.)

subject to detergent wash, tap water rinse, methanol rinse, distilled
water rinse.

SPECIAL EQUIPMENT, FACILITIES, OR PROCEDURES: Cuttings will be
drummed and tested to determine if they are contaminated before disposal.

SITE ENTRY PROCEDURES: N/A

(0236n-76)

—————




TEAM MEMBER (Major) RESPONSIBILITY

Jim Mack Project Director

Vanessa DeVillez Field Team Leader/ QA/QC/Site Safety/
Hydrogeologist

Jim Volz Hydrogeologist

WORK LIMITATIONS (time of day, etc.): Daylight hours

INVESTIGATION-DERIVED MATERIAL DISPQSAL: Clothing and equipment will be

placed in plastic trash bags and disposed of, except in case of contamina-

tion, when it will be drummed and disposed of off-site.

E. EMERGENCY INFORMATION

LOCAL RESOURCE

AMBULANCE: 852-2222

HOSPITAL EMERGENCY ROOM: 857-4300

POISON CONTROL CENTER: 800-732-2000

POLICE: 852-0111 or 852-1305

FIRE DEPARTMENT: 852-3311 or 838-4770

AIRPORT: 857-4724

EXPLOSIVES UNIT: None

USAF CONTACT: Capt. DeMay 727-3398

(0236n~77)
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SITE RESOURCES

WATER SUPPLY: 857-4150
TELEPHONE : 727-3691

RADIO: N/A
OTHER: N/A

: EMERGENCY CONTACTS
CORPORATE SAFETY DIRECTOR Laurence Kaufman, Ph.D. (202) 296-7902
PROJECT LEADER Jim Mack (212) 840-3990
HART OFFICE (212) 840-3990

F. EMERGENCY ROUTES

(give road or other directions; attach map; Figure 3)

HOSPITAL: John Moses Memorial USAF Regional Hospital
1500 9th Avenue NW

{ Take U.S. 83 South - Waste on 9th Avenue to Hospital

OTHER:

(0236n-78)
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APPENDIX B

MINOT AIR FORCE BASE
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TECHNICAL LITERATURE REVIEW

The literature that deals specifically with the geology and
hydrogeology of the Minot area was reviewed to provide a comprehensive
understanding of past and current developments in this area. The
literature review also served to provide a framework within which HART
could conduct further research to more accurately define the geology and
hydrogeology of the MAFB area.

Over the past 25 years the geology and ground water resources of North
Dakota have been studied on a county-by-county basis in a series of
cooperative projects between the North Dakota Geological Surveys, the
North Dako.a State Water Commission, the U.S. Geological Survey and the
various Water Resources Districts.. Wayne A. Pettyjohn and R.D. Hutchinson
of the North Dakota Geological §urvey produced the report entitled "Ground
Water Resources of Renville and Ward Counties® in conjunction with the
state-wide cooperative effort. This report consisted of three parts:
Part I - the geology of the counties; Part II - the basic data report; and
Part III - describes the Jlocation, the extent, the chemical quality, the
quantity of water, the relationship between surface and ground water,  the
use of the water, the yield of aquifers and the suitability of the grdund
water for irrigation, municipal, industrial, domestic and stock supplfes.
This report represents the only comprehensive study of the ground water

resources of Renville or Ward counties completed to date. MAFB is Jocated
in northeast Ward County approximately seven miles southeast of/Renville " )
County. chn ".(.;} ':"'3””}

ik
haza* O bopra s
Alan E. Kehew produced a report entitled "Gealogy and Geotechnical ¥ ~
Conditions of the Minot Area, North Dakota." Included in this report is a QEZ'
map of the surficial deposits of the Minot area which includes MAFB. /I\‘
However, the usefulness of this map is limited because the Phase II
investigation emphasized the conditions that exist in the subsurface.
Kehew also includes a short discussion of the occurrence of ground water
within bedrock and glacial sediments. The emphasis of Kehew’'s report,
(CL5061B/0536N)

. e

N e e




M-2

however, is on characterizing the geotechnical conditions, the engineering
properties, the foundation conditions, the conditions pertaining to waste
disposal and construction materials. For the exception of the conditions
pertaining to waste disposal, these aspects are not applicable to our
investigation. Kehew’s discussion of conditions pertaining to waste
disposal is applicable to our investigation; however, this discussion is
very limited and was difficult to apply directly to our investigation.

Environmental Science and Engineering, Inc. (ESE) of Denver, Colorado
was contracted by the Air Force to perform a site assessment of Minot Air
Force Base as the initial phase of the Installation Restoration Program.
ESE produced a report detailing their site assessment entitled
"Installation Restoration Program Phase I: Records Search, MAFB. This
report provided HART with a large portion of the background information
required to perform our Phase II investigation.

The following reports were also included in the technical literature
review:

‘ Ground Water Resources of the Surry Area, Ward County, North
Dakota; North Dakota Ground Water Study Number 87; by Allen E.
Comeskey and Jon Reiten.

¢ Geology and Occurrence of Ground Water Near Bowbells, Burke and
Ward Counties, North Dakota; North Dakota Ground Water Study
Number 42; by H.M. Jensen.

* Ground Water in the Vicinity of Ryder and Ward Counties, North
Dakota; North Dakota Ground Water Study Number 53; by R.W. Schmid.

* Geohydrology of the Souris River Valley in the Vicinity of Minot,
North Dakota; Ground Water Basic Data; North Dakota Ground Water
Study Number 65; by Wayne Pettyjohn and D.L. Hills.

¢ Guide to the Geology of Northwestern North Dakota; by John P.
Bluemle.

(CL5061B/0536N)
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These reports were site specific and, thus, provided very little
supporting information to the Phase II IRP investigation at MAFB.

Part II, the basic data report, of the Pettyjohn and Hutchinson report
entitled "Ground Water Resources of Renville and Ward Counties" (North
Dakota Geological Survey, 1968) included a Tlisting of water wells in
Renville and Ward Countries by Township and Range Coordinates. A base map
provided in the Pettyjohn and Hutchinson report showed the 1locations of
those wells Tlisted in the report. The portion of this base map which
includes MAFB is included in this Appendix as Figure M-1. That area which
is within an appropriate one-mile radius of the site investigated at MAFB
-- the Sanitary Landfill Area, the Firefighting Training Area and the
Explosive Ordnance Disposal Range -- is delineated on Figure M-1. By
inspection of Figure M-1, none of those wells identified by Pettyjohn and
Hutchinson (1968) are within one mile of the sites investigated at MAFB.

Inspection of the portion of the Burlington Northeast 7.5 Minute
Topographic Quadrangie (U.S. Geological Survey, 1949; photorevised 1979)
which  includes the MAFB property indicates that only one man-made
structure exists within one mile of the sites investigated at MAFB. The
literature search conducted as an aspect of the MAFB Phase II Stage 1
Investigation did not reveal any information relative to the existence or
non-existence of a well at this location.

No wells exist on MAFB property within one mile of the sites
investigated at MAFB.

(CL5061B/0536N)
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VICINITY OF MAFB SITES
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